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1.0 INTRODUCTION 
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Cedar Chemical Corporation has agreed to conduct a Facility Investigation (FI) pursuant to the 
Consent Administrative Order (CAO) issued by the Arkansas Department of Pollution Control 
and Ecology (ADPC&E) for the Cedar Chemical facility in West Helena, Arkansas. The 
following preliminary report has been developed in accordance with the ADPC&E Scope of 
Work for a Facility Investigation (FI) included in the CAO as Exhibit A. 

The purpose of the preliminary report is to provide a description of current conditions that exist 
at the facility. This description includes, but is not limited to, the history of the facility and its 
operations, a description of the site and its location, including all solid waste management units 
(SWMUs), and the nature and extent of any contamination that may exist at the site. The 
infonnation presented in this preliminary report was obtained from Cedar Chemical personnel 
and records, existing reports and studies, regulatory information from EPA Region VI and 
ADPC&E, and site visits to the West Helena facility . 

2.0 FACILITY BACKGROUND 

The following section provides background information on the Cedar Chemical facility including 
a description of the location and physical features of the site and surrounding areas. A general 
history of the site is also included emphasizing the historical use of the facility for chemical 
manufacturing and treatment, storage and disposal of solid and hazardous waste. 

2.1 Site Description 

Cedar Chemical Corporation owns and operates a chemical manufacturing facility in Phillips 
County, Arkansas, just south of West Helena, Arkansas. The site consists of approximately 48 
acres located on State Highway 242, one mile southwest of the intersection of U.S. Highway 49 
and Highway 242. A topographic site plan of the facility including all site features and 
improvements, topographic contours and property boundaries is included in Figure 2-1. A 
geographic/topographic map of the area surrounding the facility is included in Figure 2-2. 

The facility consists of five production units and support facilities, a newly constructed office 
building, and a biological treatment system. Active processes are conducted on approximately 
20 acres of the site. The remainder of the site contains the biological treatment ponds and 
closed surface impoundments. 

The site is located in the Helena-West Helena Industrial Park. It is bounded by Arkansas 
Highway 242 to the north, a Union-Pacific railway to the east and other industrial park 
properties to the south and west. The land north of Cedar Chemical across Highway 242 is 
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Environmental and Safety Designs, Inc. 
901/372-7962 

April 10, 1992 

Enforcement Branch Manager 
Hazardous Waste Division 
Arkansas Department of Pollution Control 
and Ecology 
8001 National Drive 
Little Rock, Arkansas 72219 

Dear Sir: 

Environmental and Safety Designs, Inc. (EnSafe) is pleased to 
submit the revised Facility Investigation Preliminary Report on 
behalf of Cedar Chemical Corporation for their West Helena plant. 
This report was developed in accordance with Consent Administrative 
Order No . LIS 91-118 and all revisions are based upon the comments 
submitted by ADPC&E in the Notice of Deficiencies letter and the 
meeting at the ADPC&E office on February 27. 

As discussed in the February 27 meeting, no revisions will be made 
to the Facility Investigation Workplan until we have received 
approval of the Preliminary Report. If you have any questions 
concerning this report please contact Mr. John Wagner at the Cedar 
Chemical Corporation in West Helena. Mr. Wagner can be reached at 
(501 ) 572-3701. 

Sincere! , 

~ 
Scientist 

Encl osure 

cc: MS. Pat Crossley, ADPC&E 
Mr. John Wagner, Cedar Chemical Corp. 
Mr. Allen Malone, Apperson, Crump, Duzane & Maxwell 
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Soli d Haste Management Unit s at Cedar Chemica l Corporat ion. 

SWMU # Name 

& 2 Railroad Loading and Unloading Sumps 

3 Railroad Loading and Unloading Sump 

4 Production Areas #1 and #2 Drainage System and 
Sump 

5 Production Area #3 Dra i nage System and Sump 

6 Production Area #4 Drainage System and Sump 

7 Production Area #5 Drainage System and Sump 

8 Soller Slowdown Area Sump #1 

9 Soller Slowdown Area Sump #2 

10 

11 

Laboratory Sump 

Sump Near Main Tank Farm 

Act ive 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

12 Maintenance Shop Drainage System and Sump Yes 

13 ,.,.... Truck. Scale Sump Yes 

14 Pack.agtng Building Sump Yes 

15-17 Air Emissions Scrubbers #01 . #02 and #OJ No 

18 Air Emissions Scrubber #04 Yes 

19 Sump In Main Tank. Farm Dlk.ed Area #1 <North> Yes 

20 Sump In Main Tank. farm Dlk.ed Area 11 <South> Yes 

21 Sump In Main Tank. farm Dlk.ed Area 12 Yes 

22 Sump 1n Main Tank. Farm Diked Area 13 Yes 

23 Haste Storage Tank. PE-209 In Ha\n Tank. farm Diked Yes 
Area #4 



• 

• 

• 

Soli d Was te Management Uni t s at Cedar Chemi ca l Corporat ion . 

SWMU # Name Act i ve 

24 Waste Storage Tank 002 In Main Tank Farm Diked Yes 
Area #5 

25 Sump in Main Tank Farm Diked Area #6 Yes 

26 Sump in Ma \n Tank Farm Diked Area #7 Yes 

27 Tank B-109 In Ma in Tank Farm Diked Area #7 Yes 

28 Waste Storage Tank B- 11 2 In Main Tank Farm Diked Yes <In 
Area #8 process 

of closure 

29 Sump in Main Tank Farm Diked Area #9 No 

30 Waste Water Storage Tank B-102 in Ma1n Tank Farm Yes 
Diked Area #10 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

Sump In Matn Tank Farm Diked Area #11 

Sump in Main Tank Farm Diked Area 112 

Tank N-204 i n Main Tank Farm Diked Area #13 

Tank N-201 in Ma in Tank Farm Diked Area #14 

Tank N-205 in Ma tn Tank Farm Diked Area #15 

Tank N-206 in Production Area 14 

Sump In Mafn Tank Farm Diked Area #16 

Sump 1n Main Tank Farm Diked Area 117 

Tank M-105 In Main Tank Farm Diked Area 117 

Sump In Main Tank Farm Diked Area #18 

Sump In Main Tank Farm Diked Area 119 

Sump 1n Second Tank Farm Dtked Area #1 

Wastewater Tank 014 tn Second Tank Farm Diked 
Area #3 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Yes 

Yes 
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Solid Was t e Management Un1t s at Cedar Chemical Corporatton . 

SWMU # Name 

44 Hazardous Waste Storage Area 

45 Nonhazardous Waste Storage Area 

46 Drum Storage Area 

47 ~ Drum Crushtng Area 

48 - Waste Drum Staging Area 

49 ~ Scrap Drum Storage Wagons 

so 
51 

52 

Waste Drum Staging Area 1n Ma1n Tank Farm Area 

Haste Ot 1 Drum 

Drums 

Act tve 

Yes 
<In process 
of closure> 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
53 Solvent Cleaner Tank Yes 

54 Htscellaneous Drum Storage Yes 

55 Dumpsters Yes 

56 Laboratory Haste Rack Area Yes 

57 - Warehouse Drum Storage Area Yes 

58 Loadtng/Unloadtng Dock Area Yes 

59 Stormvater Dratnage System Yes 

60 Stonmwater Sump Yes 

61 - Nastevater Tank 11 Wastevater Treatment System Yes 

62 API Separator Yes 

63 / Wastevater Tank 12 Wastevater Treatment System Yes 

64 Flov Equaltzatton Bastn Yes 



• Sol id Waste Management Units at Cedar Chemical Corporat ion. 

SHMU It Name Act tv! 
65 "' Aeratton Bas 1 n Yes 
66 Clartfter #1 Yes 
67 - Clartfhr #2 Yes 
68 Pol tsh Pond Yes 
69 Inactive Pond #1 No 
70 Inactive Pond #2 No 
71 Inactive Pond #3 No 
72 -- Drum Vault No 
73 Bur1ed Drums No • 1.. 

74 loadtng/Unloadtng Area <Ratlroad Spur> Yes 

• 
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currently used as agricultural property. Residential areas are located to the southwest and 
northeast of the site. There are no known domestic wells within one mile of the site, but an 
agricultural irrigation well is located approximately a quarter mile north of the site. Information 
on nearby wells will be confirmed during the Facility Investigation by contacting and 
interviewing landowners within a one-mile radius to determine if any wells are present, being 
used, have potential for use, or are planned to be installed for any purpose. Maps of the 
surrounding land usage and the location of surrounding wells are included in Figures 2-3 and 
2-4. 

The Cedar Chemical plant receives water from two potable water supplies. The front portion 
of the plant, which includes the front offices, shower room and laboratory, receives potable 
water from the City of West Helena. The remainder of the plant is supplied by the City of 
Helena. 

Much of the non-hazardous process and sanitary wastewater discharges to a three-pond biologic 
treatment system located on the west side of the plant facility. Effluent from the treatment 
system is pumped off-site through a 4.5 mile pipeline which discharges directly into the 
Mississippi River through National Pollutant Discharge Elimination System (NPDES) permitted 
outfall #002. Storm water runoff is collected in a series of ditches which drain to the southwest 
comer of the site into a 150,000 gallon stormwater retention pond. The initia1150,000 gallons 
of stormwater from a rainfall event, are collected in the retention pond. The initial amount of 
water collected in the pond should contain the highest concentration of contaminants that may 
be present on the site. Runoff exceeding the capacity of the pond is discharged directly into a 
storm water ditch identified as NPDES Outfall ~1. The retention pond is subsequently drained 
by pumping the contents to the biological treatment system adjacent to the west side of the main 
plant property. The current NPDES Permit# AR0036412 expires in October 1995. No other 
hazardous material or hazardous waste is treated or disposed at the site. The location of the 
biological treatment ponds is included in the site map in Figure 2-1. 

There have never been any underground storage tanks located on the Cedar Chemical Company 
property. To the knowledge of plant personnel, there have never been any major spills (the 
activities during the 1970s which created the yellowed-stained surface contamination appear to 
have been acts of deliberate dumping of waste pesticides). 

2.2 Site History 

Prior to 1970, the site was utilized as cultivated farmland. In 1970, Helena Chemical Company 
acquired the site for construction of a propanil manufacturing facility. In 1971, the plant was 
sold to J. A. Williams, who in tum transferred the plant to Eagle River Chemical Corporation, 
a newly folDled Arkansas corporation which was initially controlled by the Ansul Company. 
Under Ansul's management, the plant was converted to the production of dinitrobutylphenol, 
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Table2.1 

"-"• O.eoriptlofte 

PROCESS STREAMS 
-

PROCESS UNITS FEED PRODUCT 

Permethnn. 1 Pennethrin Permethrin Acid 
Technical Acid, Methyl Chloride 

Permethrin Acid Ener IPAMl Permethrin, 
Chloride NaOH Technical 

Methyl Alcohol 
HCI 
NaCI 
Toluene 
Catalyn 
Thlonyl 

Chloride 
Phenoxy Benzyl 

Alcohol IPBAl 
Water 

• Cypennethrin, 1 Permethrin Cypermethrin, 
Technical Acid, Methyl Technical 

Ester (PAM) 
NaOH 
Methyl Alcohol 
HCI 
NaCI 
Toluene 
Catalyn 
Thionyl 

Chloride 
Sodium Cyenlde 
Phenoxy 

Benuldehyde 
(PBAidl 

Sodium 
Hypochlorite 
(Bleach) 

3,4-Dichloro- 2 3,4-Dichloro- Propanil, 
proplonanilide aniline lOCAl Technical 
IPropanil) Propionic Acid PropenU-3 

Propionic (31b/gal 
Anhydride formulation) 

Emulalfler Propanll-4 

• laophorone l41b/gal 
formulation) 

Propanll 66" 
Blend 

Stam M·4 

AIR 

Sulfur Dioxide 
Hydrochloric 

Acid 
Toluene 
Fugitives: 

Methyl 
alcohol 

Toluene 

Sulfur Dioxide 
HCl 
Toluene 
Cyanide 
Tenneco Solvent 
Fugitivea: 

Methyl 
Alcohol 
Toluene 
Tenneco 

600/100 
Solvent 

Volatile 
Organic: 
Compound a 

' 
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WASTE STREAMS 

LIQUID SOUD 

Sodium Chloride 
Sodium Sulfate 
Methanol 
Toluene 
Mlacellaneoua 

Organlc:a 
Aqueoua 

Hydrotv•'-
w .. te 

Brine Waahea 
Unrecovered 

Solvent 
Spent Scrubber 

Uquor 

THESE WASTES 
ARE CLASSIFIED AS 
HAZARDOUS, AND 
ARE DISPOSED BY 
OFFSJTE DEEP·WELL 
INJECTlON. 

Sodium Chloride 
Sodium Sulfate 
Sodium Cyanate 
Sodium 

Hypochlorite 
Cyanide 
M'-celleneoua 

Organlc:a 
Water 
Aqueoua 

Hydrolyals 
Waata 

Brine Weahoa 
Unrecovered 

Solvent 
Spent Scrubber 

Uquor 

THESE WASTES 
ARE CLASSIFIED AS 
HAZARDOUS, AND 
ARE DISPOSED BY 
OFFSJTE DEEP·WELL 
INJECTlON. 

Aqueoua Waata 
(leaa Then 3" 
Propionic 
Acid) 

TREATED WITHIN 
ONSJTE BIOLOGICAL 
TREATMENT 
SYSTEM. 
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Table 2.1 

ProcHe O..Oifpdone 

PROCESS STREAMS 

PROC€SS UNITS FE£D PRODUCT 

Methylthio- 1 Monochloropln- MTPO 
pinacolone acolone (MCPI 
Oxime NaOH 
IMTPOI Methyl 

Mercaptan 
Hydroxylamine 

Sulfate 
Methyl Alcohol 
Sodium 

Hypochlorite 

ORFOM D·8 4 NaOH Dis odium 
(petrosulfur Thloglycolic Carboxy 
mixture) Acid (TGA) Methyl 

Carbon Trithiocar· 
Disulfide bonate 

• ORFOM C0300 4 Sodium Allyl n·Butyl 
(allyl n·butyl Hydroxidide Trithlo-
trithlo· n·Butyl carbonate 
carbonate Mercaptan 

Carbon 
Disulfide 

Allyl Chloride 

Tris 6 Nitroparaffin: TA 
(hydroxymethyll Nitro methane TN 
amtnomethate Fonnaldehyde 
ITA! Methyl Alcohol ) 

Cat a 
Solvent 

• 

AIR 

Methyl 
Mercapun 

Fugitivea: 
Methyl 

Mercaptan 
Methyl 

Alcohol 

Fugitives: 
Thioglycollc 

Acid 
Carbon 

Disulfide 

Carbon 
Disulfide 

n·Butyl 
Mercaptan 

Allyl Chloride 
Fugitives: 

Carbon 
Disulfide 

n-Butyl 
Mercaptan 

Allyl 
Chloride 

A mines 
Water 
Formaldehyde 
Methanol 
Nitropat11ffine 
Triethylamine• 
Nitro alcohols 
Aminoalcohols 
Aminoperaffine 
Fugitives: 
1· nitro methane 
1-nitropropane 
2· nitropropane 
methyl alcohol 
triethylamine 
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April 1992 
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WASTE STREAMS 

LIQUID SOLID 

Aqueoue Proce .. 
Wute 

Scrubber Uquor 
Sodium ' 
Hypochlorite 

0 
TREATED WITHIN 
ONSITE BIOLOGICAL 
TREATMENT 
SYSTEM. 

Spent Sodium 
Hypochlorite 
Scrubber Liquor ....-. r 

TREATED WITHIN () 
ONSITE BIOLOGICAL 
TREATMENT 
SYSTEM . 

Water 
Sodium Chloride 
Sulfur 

Compound• 
Spent Sodium 

Hypochlorite 
Scrubber Uquor 

TREATED WITHIN 
ONSITE BIOLOGICAL 
TREATMENT 
SYSTEM. 

Aqueou. Wnte 
Including Spant 

,p) sJ,Jt ~ Sulfuric Ac id _., 
Scrubber Uquor ' 

THIS WASTE IS "f 
CLASSIFIED AS 0 
NONHAZARDOUSA 
NO DISPOSED 
OFFSITE TO 
PREVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM. 
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Table2.1 

Procfte DeKflpdoM 

PROCESS STREAMS 

PROCESS UNITS FEED PRODUCT 

2· amlno-butanol 6 Nltropanrffln: 2AB 
(2ABJ 1-nltropropane 

Formaldehyde 
CatAtlys:t 
Solvent 
Methyl Alcohol 

2·emino·2· 6 Nitroparaffin: AMP 
propanol (AMPJ 2-nitropropane 

Formaldehyde 

• Catalyet l 
Solvent ) I) 

Methyl Alcohol 

Dlchloronltro- 6 O·DCB 3,4-DCA 
benzene (DCNBJ. Sulfuric acid 

3.4-0ichloro- Hydrogen 
aniline (DCAJ H2S04 

HN03 

Telene Rim IRJ 1 Polybutadiene Telene Rim (RI 
Resin DCPO Rea in 

ENB 
Formulation 

lngredlenta 
0 

• 

AlR 

A mines 
Water 
Formaldehyde 
Methanol 
Nitro paraffine 
Triethylamines 
Nitroak:ohola 
Aminoalcohols 
Aminoperaffins 
Fugitlvea: 
1-nitromethane 
1-nltropropane 
2-nitropropane 
met hyl alcohol 
triethylamine 

A mines 
Water 
Formaldehyde 
Methanol 
Nltroparafflnl 
Triethylamine a 
Nitroalcohola 
Aminoalcohola 
Aminopanrffina 
Fugitives: 
1·nltromethane 
1-nltropropane 
2-nltropropane 
methyl alcohol 
lliethylarnlne 

Sulfur DlolCic:le 
Nitrogen OlCic:les 
VOCe 

DCPO 
Ethane 
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WASTE STREAMS 

LIQUID SOLID 

Aqueou. Waste Org anlc W arte 
Including Spent 
Sulfuric Acid THIS WASTE IS 
Scrubber Uquor CLASSIFIED 

AS NON· 
THIS WASTE IS HAZARDOUS 
CLASSIFIED AS AND DISPOSED 
NONHAZARDOUSA OFFSITE TO 
NO DISPOSED PREVENT 
OFFSITE TO DAMAGE TO 
PREVENT DAMAGE BIOLOGICAL 
TO BIOLOGICAL TREATMENT 
TREATMENT SYSTEM. 
SYSTEM. 

Aqueoue Waete Organic Waste 
Including Spent 
Sulfuric Acid THIS WASTE IS 
Scrubber Uquor CLASSIFIED 

AS NON-
THIS WASTE IS HAZARDOUS 
CLASSIFIED AS AND DISPOSED 
NONHAZARDOUSA OFFSITE TO 
NO DISPOSED PREVENT 
OFFSITE TO DAMAGE TO 
PREVENT DAMAGE BIOLOGICAL 
TO BIOLOGICAL TREATMENT 
TREATMENT SYSTEM. 
SYSTEM. 

Waahes Spent Sulfuric 
Acid 

TREATED IN 
BIOLOGICAL RECYCLED 
TREATMENT OFFSITE BY 
SYSTEM. SUPPUER 

Diatillatlon 
product. 

HAZARDOUS 
WASTE TREATED 
OFFSITE BY 
INCINERAn ON. 

Water 
Toluene 
Spent Keroaene 

Scrubber Uquor 

HAZARDOUS 
WASTE TREATED 
OFFSITE BY 
INCINERAnON 
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Table 2.1 

PYoc ... O..OrfptloM 

PROCESS STREAMS 

-
PROCESS UMTS FEED PRODUCT 

Methyl 4 MCC MBC 
2-Benzimldazolo OPO 
Carbamate HC1 
IMBCI 

• Methyl Ethyl 1. 4 Ethyl Chloride Methyl Ethyl 
Sulfide (MES) Methyl Mercaptan Sulfide 

Wator 
NaOH 
HCI 

Motam Sodium Encloaod Carbon Dlaulfido Motam Sodium 
Tank Wrthin M"~acollanoou. 

Tank Farm Products 

laonox 132 (2.6- 2. 3 Para-ucondary 2,6-di-tart-butyl 
dHart·butvl Butylphenoi phenol 
phenol laobutylene 

Acid Catalyat 
Sodium 
Carbonate 

Sodium Hydro-,ddo 
Water 

• Dinitro-ortho- Ortho-cr .. ol Dlnitro-ortho-
croaol IDNOCI Nitrlo Acid croaol 

Calcium Oxide 
Styrene 

A1R 

C02 
N2 
Dimethyl 
Carboru~to 

Wator Vapor 
Ammonia 
HC1 

Hydrogen 
18obutylene 

Nitrogen Oxldaa 
Carbon Dioxide 
WatorVapor 
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WASTE STREAMS . 
LIQUID SO ltD 

Mother Uquor: 
Wator 
NaCl 
Ammonium 

Chloride 
Cyan a-

., , 
? carbonate I), I"' 

Organics 
Spont Sodium 

Hychlorito 
Scrubber Uquor 

TREATED IN EITHER 
ONSITE BIOLOGICAL 
TREATMENT PLANT 
OR OFFSilC AS 
NONHAZARDOUS 
WASTE. DEPENDING 
ON CHLORIDE 
LOADING • 

Aquooua Waate 
Sodium 

Hypochlorite 
Scrubber Liquor 

TREA TEO IN ONSITE 
BIOLOGICAL 
TREATMENT 
SYSTEM. 

Tank Waahinga 

SHIPPED OFF-SITE 
FOR DISPOSAL AS 
NONHAZARDOUS 
WASTE 

Wastewater: 
Acid Catalyst 

TREATED IN ONSilC 
BIOLOGICAL 
TREATMENT 
SYSTEM. 

DlatlHatlon Bottoms 

SHIPPED OFF-SITE 
FOR DISPOSAL AS 
NONHAZARDOUS 
WASTE 

Aqueoua 
Wastewater: 
Neutralized Acid 

SHIPPED OFF-SITE 
FOR DISPOSAL AS 
NONHAZARDOUS 
WASTE 
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Tllble2..1 

Pnleeaa O..cliptloll8 

PROCESS STREAMS 

PROCESS UNITS FEED PRODUCT 

2-Chloro-4- 4 Para-nitrotoluene P·Nitrotoluene 
Nitro toluene Chlonne 2-Chloro-4-

Water Nitro toluene 
Soda Ash Olchloronitro-
Ferric Chloride toluene 
Catalyat 

• ( 1-(carboethyoxyl 1 3-(2-Chloro-4- (1 -
ethyl·3- (trifluoromethyll (carboethyoxyl 
(2- phenoxyl benzoic ethyl-3-
(trifluoromethyll acid 12-
phenoxy I Dimethyl sulfoxide (trifluoromethyl) 

benzoate) IDMSOI phenoxy) 
(CTBL, COBRA) Potassium Carbonate benzoate) 

Ethyl 2-chloro- ICTBU 
propionate (ECPJ 

Methylene Chloride 
Hydrochloric Acid 
Sodium Hydroxide 
Sodium Hypochlorite 

• 
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WASTE STREAMS 

LIQUID SOUD 

Hydrochloric Acid Wa.-teweter: 
Chlorine Ferric Chloride 

Hydrogen 
Chloride 

Water 
Soda Ash 
Phenolic 

Compounds 

Spent Sodium 
Hypochlorite 
Scrubber Uquor 

THESE WASTES 
ARE CLASSIFIED 
NONHAZARDOUS 
AND DISPOSED 
OFFSITE TO 
PREVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM. 

DMSO Waate 
- CTBL (1 -3"1 
- Ethyl-2-

chloroproplonate 

11-2" 1 
- Ethylacetoxy-

propionate (Q-1 "l 

Aqueous Brine 
- Water (80-90"1 
- Potaaaium Chloride 

"') (6-10") 
- Sodium Chloride 

(6- 10" 1 
- OMSO (Q-0.6" ) 
- Methylene Chloride 

(180 ppm) 

THESE WASTES 
ARE CLASSIFIED 
NONHAZARDOUS 
AND DISPOSED 
OFFSITE TO 
PREV£NT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM • 
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Tabla 2.1 

Proc••• o .. olfpiloM 

PROCESS STREAMS 

PROCESS UNITS FEED PRODUCT 

Diethylhexyl 4 2·Ethylhexyl- Oiethylhexyl 
Phosphoric Acid alcohol phosphoric acid 

Phosphorus 
Trichloride 

Chlorine 
Sodium Hydroxide 

• 

• 
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}i •>X· .'o':• 

WASTE STREAMS 

UQUIO soup. 

Acidic Aqueous 
Waste (Neutralizedl 

Spent ScNbber 
Uquor 

Organic Waste 

niESE WASTES 
ARE CLASSIFIED 
NONHAZARDOUS 
AND DISPOSED 
OFFSITE TO 
PREVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM . 
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also known as dinoseb. In late 1972, Ansul sold its majority stock interest in Eagle River 
Chemical Corporation back to the corporation, leaving J. A. Williams as the sole shareholder. 
Eagle River Chemical Corporation was subsequently merged into Vertac Chemical Corporation. 
Cedar Chemical Corporation acquired the site from Vertac in 1986. 

Solid wastes generated during the period prior to operation by Vertac are largely unknown. 
Table 2.1 provides a description of the processes which are either presently being utilized or 
have been utilized at this facility in the past. The table also provides a description of waste 
products from the various processes. It should be noted that formulation processes vary because 
of the contract nature of the business. However, the manufacturing segment is routinized and 
not subject to substantial variation. 

2.2.1 Site Operations 

Cedar Chemical Corporation manufactures various agricultural chemicals and organics including 
insecticides, herbicides, polymers, and organic intermediates. Plant processes are batch 
operations with seasonal production fluctuations and constant introduction of new products . 
Batch chemical process operations include acylation, alkylation, amidations, carbamoylation, 
chlorination, distillation, esterification, acid and base hydrolysis, and polymerization. Cedar 
Chemical Corporation manufactures its own products (such as Propanil, a rice herbicide) and 
also serves as a custom manufacturer of chemicals for contract customers. Formulation and 
packaging are ancillary activities, should the product be ready for the consumer market. 

The facility employs approximately 125 people. The plant operates 24 hours per day, seven 
days per week. The facility consists of 5 production units. 

Unit 1 is utilized for formulation of various custom products for other companies. Unit 2 is the 
propanil production unit. Unit 3 was destroyed in a ftre and explosion on September 26, 1989. 
Unit 4 is used for production of various custom products. Unit 5 is primarily used to 
manufacture nitroparaffin derivatives. Unit 6 began producing dichloroaniline in 1991 which 
is used in the production of Propanil. 

2.2.2 Solid and Hazardous Waste 

Cedar Chemical is a large quantity generator of hazardous wastes. The majority of wastes 
classified as hazardous are due to knowledge of process; therefore, no analytical data is 
available. Appendix A contains the only analytical report concerning present wastes which are 
generated; these analyses were performed on the COBRA wastestream (See Table 2.1). 

• The majority of hazardous waste generated are transported offsite for disposal. Some basic 
treatment processes do occur onsite regarding characteristic wastes. Waste propionic acid and 
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waste sodium hypochlorite scrubber liquor are treated in totally enclosed treatment vessels within 
process units at the site and are exempt from hazardous waste permitting. Waste propionic acid 
undergoes elementary neutralization through the addition of anhydrous ammonia. Waste sodium 
hypochlorite is treated with sodium sulfite to remove excess hypochlorite. After treatment, these 
materials, which no longer exhibit the corrosivity characteristic, are discharged to the biological 
treatment plant. 

The remainder of hazardous wastes generated are shipped off-site for disposal. Cedar Chemical 
does not currently conduct onsite storage or disposal activities for the hazardous wastes 
generated at the facility. With the exception of the wastes described in the previous paragraph, 
hazardous wastes generated at the facility are stored onsite less than ninety (90) days and 
transported off site for disposal at an approved landfill, incineration or deep-well injection 
facility. Any airborne contaminants which are emitted from the plant in its current mode of 
operation are provided for under Permit 878-AR-5 issued on November 12, 1991 by the 
ADPC&E. An application for one air permit modification is presently pending with ADPC&E. 

The plant ftled a Part A hazardous waste management facility permit application with the 
Arkansas Department of Pollution Control and Ecology in November, 1980. Interim status was 
granted for a hazardous waste storage tank, a hazardous waste container storage area, and a 
hazardous waste treatment unit (the biological treatment system). A Part B application was filed 
on August 15, 1984. The Part B application was accepted through the NOD process as 
technically complete. However, the two storage units were closed in accordance with RCRA 
regulations in 1988. No post-closure care is required. A thorough review by AD PCB concluded 
that hazardous waste was not being treated ~t the biological treatment system. Therefore, 
ADPCE never processed the Part B application. 

Certain non-hazardous waste streams, which are evaluated on a case-by-case basis, are sent to 
off-site disposal facilities because of their incompatibility with the biological treatment system. 
An example of this is a wastestream with a high salt concentration. 

Table 2-2lists the hazardous wastes generated at the facility within the past three years, and the 
hazardous waste transporters and disposal facilities which have been used by Cedar Chemical 
regarding these wastes. Table 2-2 also lists several transporters/disposal facilities which were 
used prior to 1989; however, no records regarding hazardous waste codes and quantities are 
available. 

Onsite waste disposal methods were used at the facility prior to the acquisition of the property 
by Cedar Chemical. It is known that, during certain periods between 1971 and 1973, the former 
owners of the facility began disposing of waters in three unlined earthen ponds. Thereafter, 
Helena Chemical Company (at the time an affiliate of the site owner) used the ponds for disposal 
of waste water generated in its formulating and packaging operations at a nearby facility. 
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The three ponds are believed to have received propionic acid wastes, a calcium chloride brine 
stream from an insecticide process, and a sulfuric acid waste. The small pond was used for the 
neutralization of dichloroaniline, sulfuric acid, and propionic acid through the addition of 
limestone. The other two ponds were used for waste disposaL Wash waters from Helena 
Chemical's chemical formulation operations were also placed into the ponds. Helena· Chemical 
formulated some 100 to 200 compounds, and bas no knowledge of what types of wastes were 
produced. Helena Chemical stopped disposing of their wastes in the ponds in early 1976. The 
ponds were closed in 1978. The closure procedure consisted of pumping the water from the 
ponds and then placing a clay cap of native soils and bentonite over them. The water was 
removed and disposed of by Rollins Environmental Services. 

Table 2-2 ,, 
':' HAZARDOUS WASTE TREATMENT. STORAGE AND DISPOSAL FACILmES 

HAZARDOUS WASTE· GENERATING 
FACILITY TSD CODE QUANTITY PROCESS:il 

C.M. Penn and Sons Transporter P020 3,780,000 lbs Soil Removal 
EPA 1.0. # 
LAD034190215 

Chemical Waste Landfill P020 3,780,000 lba Soil Removal 
Management 

Carlyss, Louisiana 
EPA 1.0 . # 
LAD000777 201 

Rosa Transportation Transporter F006 39,640 lbs Production Waste 
EPA 1.0.# 0001 
OHD980614374 

Ross Incineration Incineration F006 39,640 lbs Production Process 
Grafton, Ohio 0001 
EPA 1.0.# 
OHD048415665 

Miller Transport Transporter 0001 587,680 DEHPA Process 
EPA 1.0.# 
MSD003851409 

ENSCO, Inc. Incineration 0001 587, 6801bs DEHPA Process 
El Dorado, Arkansas 
EPA 1.0.# 
ARD069748192 0001 139,6251bs Propanil Process 

0023 47,9981bs Permethrin/Cypermeth 
0001 rin Process 

Lee 's Trucking Transporter 0001 139,6251bs Propanil Process 
EPA 1.0.#981513385 



• 
FACiliTY 

Chemical Wasta 
Transport 

EPA I.D.# 
ARD983272675 

EMPAK, Inc. 

• Deer Park, Taxes 
EPA I.D.# 
TXD097673149 

Union Pacific Railroad 
EPA I.D.# 
MOD0069681 01 

Environmental 
Transportation Service 
EPA I. D.I 
OKD981605363 

Gibraltar Chemical 
Resources 
Winona, Texas 
EPA I.D. I 
TXD0007 42304 

Gibraltar Wastewaters, 
Inc. 
Kilgore, Texas 
EPA I.D.I 
TXD000742304 

• 
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HAZARDOUS WASTE TREATMENT. STORAGE AND DISPOSAL FACILITIES 

HAZARDOUS WASTE I GENERAnNG 
TSD CODE QUANTITY PROCESS 

0023 47,998 lbs Permethrin/Cypermetri 
0001 n Process 

D001 626,100 lbs Production Processes 

D007 169 ,880 lbs Process Changeover 
to Non-Chromium-
Containing Material 

Transporter D001 6,490, 140 lbs Cypermethrin Process 

Incineration D001 6,490,140 lbs Cypermethrin Process 

D001 10,862,400 lbs Production Processes 

D001 17,121 ,000 lbs Production Processes 

Transporter 0001 10,862,400 lbs Production Processes 

D001 17,121,000 lbs Production Processes 

Transporter 0001 89,100 lbs Production Procenes 

Deep Well Disposal 0001 89,100 lbs Production Processes 

0001 663,420 lbs Production Processes 

D001 626,100 lbs Production Processes 

Transporter 0001 663,420 lbs Production Processes 
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HAZARDOUS WASTE TREATMENT, STORAGE AND DISPOSAL FACILITIES 

HAZARDOUS WASTE GENERAT1NG 
FACILITY TSD CODE' QUANTITY PROCESS 

Rollins Environmental Deep Well Disposal D007 159,880 lbs Process Changeover 
Services of Louisiana, to Non-Chromium-
Inc. Containing Material 
Plaquemine, Louisiana 
EPA J.D.# 
LAD000178514 

I ADDITIONAL TSD FACIUT1ES USED IN THE PAST 

Chemical Resources, Inc. Disposal 
Tulsa, Oklahoma 

CECOS Environmental Disposal 
Odessa, Texas 

Service Lines, Inc. Transporter 
Marshall, Texas 

Prior to Cedar Chemical's purchase of the property, as many as 300 drums of waste were placed 
in a concrete vault beneath the onsite warehouse. The current condition and contents of these 
drums is unknown. While constructing a drainage ditch, an undetermined number of buried 
drums were discovered in the vicinity of the newest production unit (Unit 6). Under the terms 
of the current Consent Administrative Order, Cedar Chemical Corporation has removed these 
buried drums in accordance with the approved removal work plan dated June 1990. 

Since the current CAO was issued, Cedar Chemical Corporation officials obtained information 
from individuals who worked at the plant prior to Cedar' s purchase of the facility concerning 
two additional drum burial sites. A geophysical survey was conducted at the site and subsurface 
anomalies were identified in the areas where drums were suspected to have been buried. 
Immediate removal actions have been conducted at the site to remove the additional buried 
drums. The location of these additional burial areas can be found in the topographic site plan 
in Figure 2-1. 

2.3 Environmental Setting 

2.3.1 Physiography 

The Cedar Chemical Company facility is located approximately two miles west of the 
Mississippi River in part of a physiographic setting known as the Mississippi Embayment 
Region. The topography of the terrain at the site and surrounding area is relatively flat with 
some areas dipping gently towards the southeast. Ground surface elevations at the site tend to 

I 
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vary from about 188 to 197 feet mean sea level (MSL). Localized changes in topographic relief 
are due mainly to alterations made to th.e original ground surface for construction purposes or 
for directing surface flow runoff. Generally, surface flow runoff tends to be towards the 
southeast and the Mississippi River. Since topography is relatively flat, overland flow velocities 
are low and some areas where no modifications have been made to the original ground surface 
are poorly drained. The facility is not located in the 100 year floodplain of the Mississippi 
River. 

2.3.2 Regional Geology 

The lowennost geologic unit of concern at the site is the Sparta Sand. The Sparta Sand consists 
mainly of a gray, very fme to medium sand with brown and gray sandy clay. This fonnation 
appears to have been a beach deposit of a transgressing sea and ranges in thickness from 300 
to 400 feet. The Sparta Sand serves as the major deep source of groundwater in the area. 

Overlying the Sparta Sand is the undifferentiated Jackson-Claiborne Group. The Claiborne 
Group consists mainly of silty clay with some thin, discontinuous beds of silty clay and lignite . 
The Jackson Group is typically comprised of gray, brown, and green silty clay with some 
lignite. 

The surficial and near surficial soils consist of alluvial deposits of fme grained sands and silt of 
Quartenary age. These deposits generally range from 25 to 40 feet in thickness and are often 
underlain by coarser sands and gravel. Portions of these upper soils apparently consist of 
outwash from Crowley's Ridge as evidenced by the relatively high silt content. 

A chart of the regional geologic fonnations for this area found in the Geological Highway Map 
of the Mid-Continent Region published by The American Association of Petroleum Geologists 
is included as Figure 2-5. 

2.3.3 Site Geology 

During a previous investigation conducted at the site, three distinct stratigraphic units were 
identified beneath the site. The basal stratigraphic unit identified consisted of a very stiff, dark 
gray, sandy clay with lignite. This stratum was encountered a depth of approximately 134 feet 
below ground surface. Geological and hydrogeological infonnation and data obtained from 
previous investigations can be found in Appendix B. 

Overlying the sandy clay is a relatively clean fine to coarse sand with some gravel to a depth 
of approximately 50 feet. This sand grades in a fining upward sequence to a medium dense to 
dense silty fme sand to depths of 42 to 27 feet. 
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Interbedded very stiff to ftrm, tan, gray and brown silty clay and clayey silts were encountered 
from the ground surface to the top of the alluvial sands. Coefficients of permeability of this unit 
were found to range from 4.0 x lo-s em/sec to 8.5 x 10·8 em/sec. 

2.3.4 Site Hydrogeology 

The site is underlain by several units of unconsolidated Quaternary and Tertiary sedimentary 
deposits. Units with high sand content form aquifers and silty, clayey units serve as aquitards. 

The uppennost aquifer at the site is comprised of fine to medium grained alluvial sand deposits. 
Thls alluvial aquifer is bounded by silty clays and clayey silts above, and the Jackson Clay 
below. Table 2-3 summarizes data from a previous hydrogeologic study that describes some 
characteristics of these units. (Grubbs, Gamer, & Hoskyn, Inc. , 1988) 

Because there are three (3) large irrigation wells (700-1000 gpm each) within one (1) mile of 
the site to the north, natural groundwater flow is inconclusive. Weekly static water level data 
collected between July 1988 and March 1988 reveal a groundwater divide trending 
northeast/southwest across the center of the site. This divide was present in 15 of 21 water level 
measurement events. In general, groundwater north of the divide flows to the northwest and 
groundwater flow south of the divide is oriented to the south. 

The weekly water level measurements also indicate that the hydraulic gradient for the alluvial 
aquifer ranges between 0 .0006 and 0.002 feet per foot. Using these figures, the range of 
hydraulic conductivities in Table 2-3, and an effective porosity of 50% (estimated in the PR/VSI 
report by A. T. Kearney, Inc., 1988), a range 'of groundwater velocities have been calculated: 

Where: 

Q = k * i 
n 

k = hydraulic conductivity (feet/day) 
i = hydraulic gradient (feet/foot) 
n = effective porosity (percent) 
Q = groundwater velocity 
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High Estimate 
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Unit 

Stiff Gray to 
Brown Silty Clay 
and Clayey Silt 

Medium to Fine 
silty Sand 

Stiff Gray 
Sandy Clay 
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0.000036 * 0.0006 * 86400 sec 

30.48 em 1.2 X 104 ftfday = 
0.5 

0.002 * 0.0025 * 86400 sec 

30.48 em = 0.28 ftfday 
0.5 

:"' ::~ \> ·Table 2-3 1 · 
.. 

:::·· 

HYDROGEOLOGIC.STUDY'-"" 
····::·.···· 

X 

::1f::)· CGRUBBS,. GARNER,:· & HOSKYN ·-JULY 1988) 
}. X -: ; "~-., 

,. ''r;;; 1 1~· 
· F.-naHe.t .. 

K~'' 
•· .•.· 

;. 

Dep1b·from ,. -·P.maBblity ~ 
:::: ::· Hy......-c•:; 

Groc.nl Surface em/sec Cm/sec:£ Properties\:;: 

8.5 'x 1 o-s Aquitard and 

to 
possible upper 

0-35' (avg.) 
4 x 1 o·s N/A confining unit 

for the alluvial 
aquifer 

Upper Portion 
3.6 X 10"6 

Alluvial aquifer, 
to 

yields 700-1 00 
35 to 140' N/A 7.1 X 10-4 

Lower Portion 
gpm to nearby 

2.5 X 10"2 irrigation wells 

Aquitard, 

N/A 
Probably the 

Below 140' 1 X 1 0'7 (est.) lower confining 
unit for the 

alluvial aquifer 
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Arkansas has the humid mesothermal climate characteristics of the southeast to south-central 
United States. The area rainfall is 50 inches per year, with most precipitation occurring between 
February and April. Phillips County is an attainment area for all primary and secondary air 
pollutants. The prevailing wind is southwest at an average speed of 8 mph and is in that 
direction 12.3 percent of the time. The average annual temperature is 62.7 degrees Fahrenheit. 

2.4 Summary of Past Environmental Permits 

The following permits have been issued to Cedar Chemical Corporation or previous 
owners/operators of the facility: 

Pennit 126-A was issued to Eagle River Chemical Corporation in 7/28/72 to manufacture 
Propanil from propionic acid, propionic anhydride, and 3,4-dichloroaniline. 

Permit 126-AR-1 was assigned to Eagle River Chemical Corporation on 11/ 19/76 to 
include the addition of three new processes: a) nitro benzoate ester, b) methomyl, c) 
Basalin. 

Pennit 126-AR-2 was issued to Eagle River Chemical Corporation on 9/29/78 to replace 
the Steam Jet Vacuum device with a vacuum pump. 

Permit 126-AR-3 was assigned to yertac, Incorporated on 11/16179 to include 
manufacturing pennethrin and cypennethrin. 

Permit 126-AR-4 was issued to Vertac Chemical Corporation on 7/24/81 to include 
expansion of DRA unit. 

Permit 878-A was assigned to Cedar Chemical Corporation on 4/4/88 to update the 
facility' s existing air permits. 

Permit 878-AR-2 was issued to Cedar Chemical Cmporation on 12/12/89 to include 
production of tris (hydroxymethyl) aminomethane (TA), 2-amino-butanol (2ab), and 
2-amino-2-propanol (AMP). 

Permit 878-AR-3 was assigned to Cedar Chemical C01poration on 7/10/90 to include 
manufacturing of Telene Rim (R) Resin . 

Permit 878-AR-4 was assigned to Cedar Chemical on September 17, 1991 and includes 
pennethrin acid chloride, DBPHA, Sectagon, methylthiopinocolone oxime (MTPO), 
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Orfom D-8 and C0300, dichloronitrobenzene (DCNB), 3,4-dichloroaniline (DCA), 
methyl 2-benzimidazole carbamate (MBC) in addition to the previously approved 
substances. 

Permit 878-AR-5 was assigned to Cedar Chemical C01poration on 11112/91 to include 
manufacturing of CTBL (COBRA). Note: An application for one permit modification 
is pending. 

Permit AR0036412 was assigned to Cedar Chemical on 9/27/85 to allow the discharge 
of treated effluent water to the Mississippi River and the industrial drainage ditch. This 
permit expired on 9/27/90. It was renewed on 9/28/90 to expire on 10/31195. 

2.5 Summary of Enforcement Actions 

On December 19, 1986, a notice of violation was issued by the ADPC&E citing reasonable 
grounds to believe that Cedar Chemical Corporation and Venae Chemical Corporation have 
committed the following violations of Arkansas Waste Management Act of 1979, the Arkansas 
Hazardous Waste Management Code, the Arkansas Water and Air Pollution Control Act and 
Regulation No. 2. 

These alleged violations included: 

Disposal of hazardous wastes at a facility without a permit (release of characteristic 
hazardous waste consisting of wastew~ter with pH values of less than or equal to 2 or 
greater than or equal to 12.5 to the biological treatment ponds) on the following dates 
in 1986: January 3, February 20, February 28, March 3, March 6, March 10, March 
11, April2, April 7, April 8, Aprill4, and April 18. 

Failure to maintain and operate the facility in a manner that would minimize the 
possibility of any sudden or non-sudden releases of hazardous wastes or hazardous waste 
constituents to the soil or surface waters. 

Placing wastes in a location likely to cause pollution of the waters of the State. 

Failure to inspect a container storage area frequently enough to detect potential problems 
and failure to develop and follow a written inspection schedule. 

Failure to develop and remedy deterioration or malfunction of equipment or structures 
on a schedule which ensures that the problem does not lead to an environmental or 
human health hazard (this alleged violation involved an inoperative sump in the container 
storage area). 
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Cedar was assessed to investigate these allegations in accordance with APDCE regulations 
(sampling and analysis of biological treatment ponds, soil and geologic survey, groundwater 
monitoring plan) and pay assessments totaling $45,000. 

These allegations led to a Consent Administrative Order (CAO) which: 

Dismissed Vertac as a party to the Action. 

Called for a stop to the release of any hazardous wastes to surface impoundments at the 
West Helena Facility. 

Called for the investigations indicated by the Notice of Violation to be initiated. 

Established a report schedule for these investigations (including penalties for late 
reporting) . 

Agreed to a compromise on civil penalties of $15,000 . 

The current CAO confinns that Cedar Chemical Corporation fully complied with the previous 
CAO. 

On June 26, 1990, Cedar Chemical was informed of a violation which was observed during a 
compliance evaluation inspection. The violation involved the disposal of monitoring well purge 
water directly onto surface soils. Groundwater monitoring at the site has been terminated until 
this issue is resolved. 

3.0 NATURE AND EXTENT OF CONTAMINATION 

3.1 Release Pathways 

This section discusses the potential for release of hazardous constituents into the various media 
and the potential impact the releases might have on human health. Potential migration pathways 
will also be discussed for each individual Solid Waste Management Unit (SWMU) involved in 
this facility investigation . 
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Many of the hazardous materials manufactured and used at the facility contain volatile organic 
compounds. However, the manufacturing processes at the plant utilize effective pollution 
abatement techniques to minimize air emissions. Cedar Chemical has also obtained permits for 
their point source emissions from ADPC&E. The primary source of hazardous air pollutants 
at the facility are fugitive emissions from isolated activities in which small quantities of volatile 
organic compounds generated or used at the facility are exposed to the air. Incidental surface 
releases could also result in hazardous air emissions. Fugitive air emissions from non-permitted 
sources do not pose a significant threat to air quality at the Cedar Chemical facility. 

3.1.2 Surface Water 

Stormwater runoff is collected in an open stormwater drainage system (SWMU #59) and 
discharged into the 150,000 gallon storm water retention pond (SWMU #60). The retention pond 
is subsequently drained by pumping the contents to the biological treatment system. Treated 
wastewater effluent is pumped through a 4.5 mile pipeline to the Mississippi River where it is 
released as NPDES permitted outfall #002. In the event of excessive rainfall, the stonnwater 
sump is bypassed and surface runoff is discharged via NPDES permitted outfall #00 1 to the 
industrial park ditch adjacent to the facility. 

The NPDES permit for the facility requires monitoring outfalls #001 and #002 for various 
parameters. Monitoring records indicate that the facility has been successful in meeting the 
effluent limitations specified for outfall #002

1 
with only occasional excursions. The records 

indicate that the intermittent stormwater discharged through outfall #001 often exceeds its 
NPDES effluent limitations (primarily for Chemical Oxygen Demand, Oil and Grease and pH) . 
Discharges from outfall #001 have also recently failed biomonitoring testing for toxicity. 

Since all surface water runoff on the site is collected in the stormwater drainage system, the only 
threats to offsite surface waters are from NPDES outfalls #001 and #002. According to 
available information, outfall #001 on several monitoring events has exceeded the permit 
limitations. Appendix C contains a copy of the current NPDES permit for the facility , records 
of past deficiencies, and monitoring data for outfall #001 . 

Pursuant to the requirements of the 1986 Consent Administrative Order described in Section 2.5, 
Cedar Chemical contracted with Sorrells Research Associates, Inc. to conduct an investigation 
of the biological treatment system This study included the sampling and analysis of individual 
unit sludges and sediments. Appendix D contains the report describing the results of this 
investigation . 

________________ j 
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Areas of yellow stained soil (Area of Concern #1) were observed at the facility during a 1988 
VSI conducted by EPA Region VI. This staining has been attributed to a d.initroberbicide which 
was manufactured by a fonner operator of the site and reportedly dumped on the site; however, 
no analyses have been conducted to positively identify the contaminant. Potential soil 
contamination was noted at several SWMU's on the site also. 

Surface and subsurface soil sampling was conducted at three inactive ponds (SWMU' s #69, #70 
and #71) in 1985 by Ecology and Environment, Inc. under contract for EPA Region VI. Results 
of the sampling event indicated that the subsurface material is contaminated with pesticides and 
other organic compounds and that the surface fill is contaminated with pesticides. A copy of 
the sampling report issued by Ecology and Environment can be found in Appendix D . 

As noted earlier in the report buried drums of unknown material have been discovered on the 
plant site (SWMU #73). Woodward-Clyde Consultants collected soil samples from areas 
adjacent to the buried drums where the DCA manufacturing unit was later constructed. The 
samples were analyzed for various pesticides and organic compounds. The results of the analyses 
revealed pesticide contamination as deep as 15 feet. A map of the sampling locations and the 
corresponding laboratory data from the Woodward-Clyde report can also be found in Appendix 
D. It should be noted that a plan to remove the drums has been approved by the ADPC&E and 
has been implemented under an agreement established in the current CAO. 

Soil samples were collected in 1984 by Ecology and Environment, Inc. as part of the National 
Dioxin Study. During the sampling event 43 soil samples were collected from different locations 
and analyzed for TCDD (Dioxin). The study revealed that no TCDD was detected in any of the 
samples collected at the facility . A memorandum from Tom Smith with Ecology and 
Environment to Keith Bradley verifies the sampling results. A copy can be found in Appendix 
D. 

A study of the contents of the biological treatment system was conducted by Sorrells Research 
Associates, lnc.,in 1988 pursuant to the requirements of the 1986 CAO. This study included 
sampling and analysis of the basin waters, sludges and sediments. No samples were obtained 
from soils under the basins clay liners; therefore, their impact on subsurface soils is unknown. 
A copy of the Sorrells report is included in Appendix D. 

Due to the potential for soil contamination from several SWMU's and confirmed or observed 
soil contamination at several locations, soil at the Cedar Chemical plant represents a significant 
release pathway for site contaminants . 
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A hydrogeologic investigation was conducted at the site in 1988 by Grubbs, Garner and Hoskyn, 
Inc. According to their report, the coefficients of permeability in the upper soil stratum range 
from 8.5 x w-• in the silty clay soils to as high as 4.0 x 1()'5 in the clayey silt soils. These low 
permeability soils would help impede the vertical migration of contaminants on the site, but the 
potential for groundwater contamination still exists. The soil contamination sources discussed 
in the previous section would be the most likely sources of groundwater contamination on the 
site. 

Sufficient data has not yet been collected to characterize the groundwater aquifer at the site. 
Therefore, additional study in aquifer characterization will be included in the Facility 
Investigation Workplan. The reports developed by Grubbs, Gamer and Hoskyn, Inc. include 
boring logs, monitoring well schematics, soil profiles, groundwater elevations, and 
potentiometric surface maps for the site. A copy of these reports can be found in Appendix B. 
Limited chemical analyses on groundwater samples collected from the wells have been 
conducted. A copy of all available groundwater data can also be found in Appendix E . 

3.1.5 Potential Impact on Human Health 

Cedar Chemical Corporation has approximately 125 employees at its West Helena plant. Other 
industrial park properties are adjacent to the western and southern boundaries of the Cedar 
Chemical property. Beyond the industrial park. to the north and west is primarily agricultural 
land. Residential property located to the southwest and northeast of the site obtain their potable 
water supply from municipal wells more than one mile away from the site. The majority of the 
stormwater runoff at the site is collected and treated prior to being discharged into the 
Mississippi River via a 4.5 mile pipeline. Access to the site is limited to authorized personnel 
only. The Cedar Chemical facility does not pose a significant threat to human health due to the 
waste management practices at the facility, the limited access of the property to unauthorized 
personnel and the distance (approximately one mile) of the nearest drinking water supply well 
to the site. 

3.2 Possible Sources of Contamination 

The PRIVSI Report issued by EPA in 1988 identified 74 solid waste management units and one 
additional area of concern (AOC) at the Cedar Chemical facility (A complete list of the 
SWMU's can be found in Appendix F and a map showing the location of the SWMU's can be 
found in Figure 3.1). Thirteen of the SWMU's and the one AOC identified by EPA were 
considered to have a strong potential for past releases to the environment and will require further 
investigation to determine if a release has occurred. The following sections describe each of 



• 

INDUSTRIAL PARK ROAD 

' • • • • LO\J • • • • 
• • • • MARSHY • • • • 

• • • • AREA • • • • 

• 

to~@ ~ @ 
l>fT'I ~ (Ill> ""'"' POLISH ..... -1 

BASIN z ..... 
~ a z '-J 

EQUALIZATION 
BASIN ~ 

SS DUMPSTERS 

5'3 STDRM\JATER 
DRAINAGE SYSTEM 

73 BURIED DRUMS 

• 

F:nv/ron,.,ental and SaFf!fty .Ot-sl!}ns.. Inc. 

FIGURE 3-1 
LOCATION OF SVMUs 

CEDAR CHEMICAL COR~ 
FACILITY INVESTIGATION -

PRELIMINARY REPORT 



• Facility Investigation Preliminary Report 
Cedar Chemical Corporation 

West Helena, Ark:an.sa.s 
April L992 

Page 29 

these units based upon the observations made during the PR/VSI, including the possible 
contaminants released from each unit and the most likely release pathway. Table 3.1 lists all 
74 SWMU's and their current status. 

3.2.1 SWMU #3- Railroad Loading and Unloading Sump 

This unit is a severely deteriorated concrete sump located near the railroad tracks next to the 
main tank fann. The sump is approximately 2 feet by 3 feet by 2 feet deep and the sides of the 
unit have deteriorated and fallen into the sump. The unit was built in the 1970s and was taken 
out of service in the mid 1980s. The sump was used to contain any spillage that may have 
occurred during loading and unloading material from rail cars. There are no records of past 
spills from this unit and there no visible signs of a release into the soils adjacent to the unit. 

The past potential for releases from this unit to soil, groundwater, and subsurface gas is possible 
due to the condition of the sump and the nature of the materials used at the site. The past 
potential for releases from this unit to air and surface water is moderate, and low respectively. 

• 3.2.2 SWMU #59 - Stormwater Drainage System 

• 

This unit consists of a series of unlined ditches and corrugated metal pipe which drain the entire 
facility to the stonnwater sump (SWMU #60). The ditches are unlined and vary in width from 
approximately 3 to 6 feet, and in depth from approximately 2 to 5 feet. One of the ditches is 
within 10 feet of the yellow stain area (AOC #1). In the event of rain, the first 150,000 gallons 
is drained to the stonnwater sump and eventually into the biological treatment system. The 
remainder of the stormwater runoff is diverted through a manually operated gate to NPDES 
permitted outfall #001 that drains offsite to the industrial park drainage ditch. The industrial 
park ditch drains to Beaver Bayou then into Big Creek and eventually to the White River. 
During the VSI, an oily ftlm was obse.rved on the water near the control gate. 

Releases from this unit to air, soil, groundwater, and subsutface gas is possible because the unit 
is unlined, and because many of the constituents of the waste managed by this unit are volatile. 
Releases to adjacent surface water could occur during heavy rains through NPDES-permitted 
outfall #001. 

3.2.3 SWMU #60- Stormwater Sump 

This unit, a component of the wastewater treatment system, is an earthen basin approximately 
50 feet wide by 12 feet deep with a capacity of 200,000 gallons. This unit receives storm water 
runoff, boiler blowdown, and noncontact cooling water. The storm water runoff comes from 
the stormwater drainage system (SWMU #59). Under normal operating conditions, stonnwater 
stored in this unit is pumped to the API separator (SWMU #62). This unit could conceivably 
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contain any of the chemicals used at the facility. However, since production areas are curbed 
and storage areas are diked, the volume of chemical waste to total water volume would be 
relatively low. 

Releases from this unit to soil, groundwater, and subsurface gas is possible because the unit is 
unlined. Releases to the air is also possible due to the volatile nature of the chemicals used at 
the plant. The potential for releases to surface water from this unit is low because excessive 
inflow is diverted to the industrial park drainage ditch offsite. 

3.2.4 SWMU #63- Wastewater Tank #2 

This unit, a component of the wastewater treatment system, is a steel tank 12 feet in diameter 
and 15 feet high with an approximate capacity of 13,000 gallons. The tank receives waste 
directly from the production areas, then pumps its effluent directly to the aeration basin (SWMU 
#65). The unit is equipped with a sampling valve. The soil surface adjacent to and around this 
valve was observed to be stained. The unit is located on a concrete pad on top of an earthen 
dike which separates the aeration basin (SWMU# 65) and the polish pond (SWMU #68). The 
dike is sloped toward the two ponds in order to direct any spillage into the ponds. 

Releases from this unit to soil, groundwater, and subsurface gas is possible because the soil 
below the unit is unlined, allowing any spillage to directly contact soil. The potential for 
releases to the air is low because of the volatility of the constituents present in the wastes 
managed at this site. The potential for releases to the surface water from this unit is also low 
because the area around the unit is diked, and releases would drain to either the aeration basin 
(SWMU #65) or the polish pond (SWMU #68). 

3.2.5 SWMU #64 - Flow Equalization Basin 

This unit, a component of the wastewater treatment system, is an 8,000,000 gallon basin 
measuring 295 feet x 353 feet x 15 feet deep. The unit is lined with bentonite clay, and receives 
wastes from the API separator (SWMU #62). The unit is equipped with a 25 horsepower 
aerator and circulates its waste to the aeration basin (SWMU #65). This unit could conceivably 
contain any of the wastes from the API separator (SWMU #63). 

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends 
largely on the integrity of the liner which is currently unknown. The potential for releases from 
this unit to the air is considered moderate because of the potentially volatile nature of the 
constituents of the waste managed by the unit and aeration operations. The potential for release 
from this unit to surface water is considered·Iow because it is unlikely that any breaching or 
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overflow would occur at this unit due to the considerable margin for error provided by the low 
operating capacity (2.0 million gallons) relative to the actual total capacity of the unit (8 million 
gallons). 

3.2.6 SWMU #65- Aeration Basin 

This unit, a component of the wastewater treatment system, is a 600,000 gallon basin measuring 
127 feet x 262 feet x 15 feet deep. The unit is lined with bentonite clay, and receives wastes 
from the flow equalization basin (SWMU #64) and wastewater tank #2 (SWMU #63). The 
aeration basin has a nine day retention time in which the contents are completely mixed using 
bottom-mounted aerators. Following treatment in the unit, wastewater is pumped to two 
rectangular clarifiers. 

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends 
largely on the integrity of the liner which is currently unknown. The potential for releases from 
this unit to the air is considered moderate because of the potentially volatile nature of the 
constituents of the waste managed by the unit and aeration operations. The potential for release 
from this unit to the surface water is considered low because it is unlikely that any breaching 
or overflow would occur at this unit due to the considerable margin for error provided by the 
low operating capacity (2.0 million gallons) relative to the actual total 
capacity of the unit (8 million gallons). 

3.2.7 SWMU #68- Polish Pond 

This unit, a component of the wastewater treatment system, is a 4,000,000 gallon basin 
measuring 206 feet x 252 feet x 15 feet deep. The unit is lined with bentonite clay, and receives 
wastes from the clarifiers (SWMU s #66 & #67). The polish pond has a retention time of nine 
days, at which time the effluent is pumped 4.5 miles through an 8-inch, epoxy lined pipe to the 
Mississippi River where it is discharged at NPDES-permitted outfall #002. 

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends 
largely on the integrity of the liner which is currently unknown. The potential for releases from 
this unit to the air is considered moderate because of the potentially volatile nature of the 
constituents of the waste managed by the unit and aeration operations. The potential for release 
from this unit to surface water is considered low because it is unlikely that any breaching or 
overflow would occur at this unit due to the considerable margin for error provided by the low 
operating capacity (2.0 million gallons) relative to the actual total capacity of the unit (8 million 
gallons) . 
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These units are part of a three pond wastewater treatment system that was utilized at the site 
from 1970 to 1978. In 1978 the ponds were drained by a disposal contractor and filled with 
soils taken from the Cedar Chemical property. Ponds #1 and #2 were approximately 120 feet 
x 150 feet x 10 feet deep and Pond #3 was approximately 30 feet x 150 feet x 4 feet. The units 
were constructed of earthen fill and were not lined. Pond #3 also contained limestone for acid 
neutralization. The units received wastes from onsite production processes and some wastes 
generated offsite until1978. The wastes managed at this site include propionic acid, calcium 
chloride solution, and neutralized sulfuric acid waste. This list does not include the wastes 
disposed of at this site by Helena Chemical Company, which are currently unknown and could 
have been any of the 100 to 200 compounds Helena Chemical used and formulated. 
Contamination of the smface and subsurface of the unit has been confirmed by EPA. 

Releases from these units to soil, groundwater, and subsurface gas is possible because the units 
were never lined. The potential for air and surface water releases from this unit is considered 
low because the unit is now covered . 

3.2.9 SWMU #72 - Drum Vault 

This unit consists of a concrete vault with walls of poured concrete, a floor of gravel, sand, and 
possibly cement, and a concrete cap which fonns the floor of the warehouse onsite. In addition 
to fill sand and gravel, the vault contains approximately 250 drums of solidified, low grade, 
herbicide which did not meet sale specifications. It is believed that the drums were placed in 
the vault in early 1976. 

The potential for releases from this unit to the soil, groundwater, and subsurface gas is unknown 
because the materials and design used in building the vault are largely unknown. The potential 
for releases from this unit to the air and surface waters is unlikely 
because the vault is located below grade. 

3.2.10 SWMU #73 - Buried Drums 

Drums containing potentially hazardous materials have been discovered on the site. The drums 
were discovered during excavation of a drainage ditch onsite. The content and condition of the 
drums are unknown. A removal plan for the drums has been approved by the ADPC&E and 
will be implemented under the agreement established in the current CAO. 

The potential threat to the environment is unknown because the contents and conditions of the 
drums is unknown; however, the condition of the drums can be determined following removal 
activities. If any of the drums have leaked hazardous materials, the proper assessment activities 
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will be conducted to determine the nature and extent of impact to the surrounding property. 
These activities will be conducted separately from the Facility Investigation portion of the CAO. 

3.2.11 SWMU #74 - Loading/Unloading Area (Railroad Spur) 

This unit is an unlined section of ground covered with crusned stone underlying the railroad 
spur. It is approximately 30 feet by 300 feet. This unit receives wastes from unloading of raw 
materials and loading of product and waste by-products. The unit is located near the northern 
perimeter of the facility along the main tank farm. Staining was observed along the entire length 
of the unit during the VSI. 

Releases from thls unit to soil, groundwater, and subsurface gas is possible because the unit is 
unlined. The potential for releases from this unit to the air is moderate because there are 
volatile chemicals handled at this unit. The potential for release from thls unit to surface water 
is low because the unit drains to the facility's stonnwater drainage system (SWMU #60). 

3.2.12 Area of Concern #1: Yellow Stain Areas 

Areas of the facilities ground surface are covered with a yellow stain. These stains may 
originate from another company dumping a product (possibly dinitrobutylphenol) directly on the 
soil onsite. One of the stained areas was located north and east of the warehouse. 

These stains are an indication of a release directly to the soil onsite. Since extensive soil 
staining is present it is possible that thls contaminant may have impacted groundwater. The 
potential for release of subsurface gas or airborne contaminants depends on the volatility of the 
contaminant. 

Table 3.1 
SOUD WASTE MANAGEMENT UNITS 

CEDAR CHEMICAL COMPANY 

SWMU NUMBER NAME 

1 & 2 Railroad Loading and Unloading Sumps 

3 Railroad Loading and Unloading Sump 

4 Production Areas #1 and #2 Drainage System and Sump 

5 Production Area #3 Drainage System and Sump 

II-----6---1--Production Area #4 Drainage System and Sump 

7 Production Area #5 Drainage System and Sump 
~~------......L.-

STATUS 

Active 

Inactive 

Active 

Active 

Active 

Inactive 
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10 

11 

12 

13 

14 
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• 18 

19 

20 

21 

22 

23 

24 
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26 

27 

28 

29 

30 
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Table 3.1 
SOUD WASTE MANAGEMENT UNITS ~ 

CEDAR CHEMICAL COMPANY 

NAME STATUS 

Boiler Slowdown Area Sump #1 Active 

Boiler Slowdown Area Sump #2 Active 

Laboratory Sump Active 

Sump Near Main Tank Farm Active 

Maintenance Shop Drainage System and Sump Active 

Truck Scale Sump Active 

Packaging Building Sump Active 

Air Emissions Scrubbers #01, #02, #03 Inactive 

Air Emissions Scrubber #04 Active 

Sump in Main Tank Farm Diked Area #1 (North) Active 

Sump in Main Tank Farm Diked Area #1 (South) Active 

Sump in Main Tank Farm Diked Area #2 Active 

Sump in Main Tank Farm Diked Area #3 Active 

Waste Storage Tank PE-209 in Main Tank Farm Diked Active 
Area #4 

Waste Storage Tank 002 in Main Tank Farm Diked Area Active 
#5 

Sump in Main Tank Farm Diked Area #6 Active 

Sump in Main Tank Farm Diked Area #7 Active 

Tank B-1 09 in Main Tank Farm Diked Area #7 Active 

Waste Storage Tank 8-112 in Main Tank Farm Diked Inactive 
Area #8 

Sump in Main Tank Farm Diked Area #9 Inactive 

Waste Water Storage Tank B-1 02 in Main Tank Farm Active 
Diked Area # 1 0 

Sump in Main Tank Farm Diked Area #11 Active 
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Table 3.1 
SOUD WASTE MANAGEMENT UNITS 

CEDAR CHEMICAL COMPANY 

NAME STATUS 

Sump in Main Tank Farm Diked Area #12 Inactive 

Tank N-204 in Main Tank Farm Diked Area #13 Active 

Tank N-201 in Main Tank Farm Diked Area #14 Active 

Tank N-205 in Main Tank Farm Diked Area #15 Active 

Tank N-206 in Production Area #4 Active 

Sump in Main Tank Farm Diked Area #16 Active 

Sump in Main Tank Farm Diked Area #17 Inactive 

Tank M-1 05 in Main Tank Farm Diked Area #17 Inactive 

Sump in Main Tank Farm Diked Area #18 Inactive 

Sump in Main Tank Farm Diked Area #19 Inactive 

Sump in Second Tank Farm Diked Area #1 Active 

Wastewater Tank 014 in Second Tank Farm Diked Area Active 
#3 

Hazardous Waste Storage Area Inactive 

Nonhazardous Waste Storage Area Active 

Drum Storage Area Active 

Drum Crushing Area Active 

Waste Drum Staging Area Active 

Scrap Drum Storage Wagons Active 

Waste Drum Staging Area in Main Tank Farm Area Active 

Waste Oil Drum Active 

Drums Active 

Solvent Cleaner Tank Active 

Miscellaneous Drum Storage Active 

Dumpsters Active 
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56 

57 

58 

59 

60 

61 

62 

63 

• 64 

65 

66 

67 

68 

69 

70 
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72 

73 

74 
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SOUD WASTE MANAGEMENT.UNITS 
CEDAR CHEMICAL COMPANY ' ~-

.•.. ·'· . ~ ., 

NAME STATUS 

Laboratory Waste Rack Area Active 

Warehouse Drum Storage Area Active 

Loading/Unloading Dock Area Active 

Stormwater Drainage System Active 

Stormwater Sump Active 

Wastewater Tank #1 Wastewater Treatment System Active 

API Separator Active 

Wastewater Tank #2 Wastewater Treatment System Active 

Flow Equalization Basin Active 

Aeration Basin Active 

Clarifier #1 Active 

Clarifier #2 Active 

Polish Pond Active 

Inactive Pond #1 Inactive 

Inactive Pond #2 Inactive 

Inactive Pond #3 Inactive 

Drum Vault Inactive 

Buried Drums Inactive 

Loading/Unloading Area (Railroad Spur) Active 
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March 12 . 1991 

Cedar Chem1cal Coro. 
P.O. Sox 2749 
West Helena. Arkansas 72390 

Attn: Greg Satterfield 

Entek ~: 91-0685 
Samole ID: #1 

ANALYTICAL AND QUALITY CONTROL RESULTS 

SEMI-VOLATILES 

Date /Time Ana lyzed: 
Date /T ime anal yzed: 

TCLP CHARACTERIZATION 

3/05/91 (1600) 
3/05/91 (1825) 

Parameter Units 
Cmg/L) 

Amount 
Detected 

Blank /.Variance 
Duplicate 

/.Spike Recovery 
Matrix Control 

a-cresol <0 .25 <0.005 NS NS 
m-cresol <0.25 <0 .005 NS NS 
a-cresol <0.25 <0 . 005 NS NS 

Pentachloroohenol <0 . 20 <0 . 004 * 151 
2.4.5-Trichloroohenol <0 .15 <0 . 003 * NS 
2,4,6-Trichlorophenol <0 . 15 <0 . 003 * 121 
1,4-Dichlorobenzene <0.20 <0 . 004 * NS 

-~ 2 .4-Dinitrotoluene <0 .30 "~ <0 . 006 * 84.2 
-~ Hexachlorobenzene <0.25 .\3 <0 .005 * 67.1 
-?Hexachlorobutadiene <0 .45 .so <0. 009 * 12.7 

Hexachloroethane <0 .10 <0 .002 * NS 
Nitrobenzene <0. 10 <0.002 * 26.1 
Pyridine <0 .25 <0.005 NS NS 

SURROGATE RECOVERY FOR SEMI-VOLATILES 

1. D6- Pheno 1 
2. 
3. 
4. 
5. 

D2-Fluoroohenol 
2.4,6-Tribromoohenol 
0,4 Terphenyl 
2-Fluorobiphenyl 

6. 05-Nitrobenzene 

* - No recovery due to dilution. 

NS = Not Soiked 

11701 Interstate 30 • Bldg. 1 • Su•te 108 • Little Rock. AR 72209 

I. Recovery 

* 
* * * * 
* 

Anal yzed by: ~.J...:_/4-
Bobbie Kunt~ ~ 

Reviewed by : ~"\ '( \TCC\ ~ 
Ra~ VoCQU~ 
Laboratory Manager 

Entek Laboratory 
(501) 455-1316 P.O. Box 780 • Mabelvale, AR 72103 
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. edar Chem1 cal Corporation 
P.O. 8 eo'>' . .::74'3 
Hwy . .::4:: S . 
West Helena, AR 72390 

Attn: John Wagner 

Entel #: '31-8311 
Sample ID : #1 

Date Received: 
Date Analyzed: 

12/05/'31 ( 1340 ) 
1.:: /:2 1/'3 1 ( 1750 J 

ANALYTI CAL AND QUALITY CONTROL RESULTS 
TCLP CHARACTERIZATION 

Amount 
Detected Blank 

Precis ion 
/.Variance 

/.Recovery 
Cc•ntrol Matrix 

Parameter ------------------------------------------------------------------------
8a-:;e NeLitl" al s 

( 0 . 05# 
<0.05# 
<0.05# 

<0.005 
<0 . 005 
<0 . 005 

0 . 0 
0 . 0 
0 . 0 

85.1 
1 (1'3 
103 

79 . 6 
75 . 8 
41.6 

He xachlorobutadiene 
2-4-0initrotoluene 

. He:.;ao: hlorobenzene 

# Detection Limits raised due to dilution 

• 

All values are in mg/L . 

Internal Standards : 
d-4 Dichlorobenzene 
d-8 Naphthalene 
d-10 Acenaphthene 
d-1 0 Phenanthrene 
d-1 2 Chrysene 
d-12 Perylene 

* = No Recovery due to dilution 

Surrogates: I. Recovery 
d-5 Nitrobenzene * 
2-Fluorobiphenyl * 
d-14 Terphenyl * 

Analyzed by : 
Bobbie Hall 
Chemist 

Reviewed by: ~~~~ ~ ... 7 

Entek Laboratory 

11701 Interstate 30 • Bldg 1 • Sutte 108 • Little Rock, AR 72209 (501) 455-1316 P.O. Box 780 • Mabelvale, AR 72103 
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March 12. 1991 

Cedar Chemical Core. 
P.O. Box 2749 
West Helena. Arkansas 72390 

Attn: Greg Satterfield 

Entek ~: 91-0685 
Samole ID: ttl 

ANALYTICAL AND QUALITY CONTROL RESULTS 

TCLP CHARACTERIZATION 

VOLATILES 

Date/Time Samoled: 2/11/91 
Date/Time Received: 2/11/91 (1510) 

Parameter Amount 
Detected 

Date/Time Analyzed: 2/26/91 
(1640) 

Blank *%Variance %Soike Recovery 
Duolicate Matrix Control Units 

(mg/Ll 
------------------------------------------------------------------------

83.5 93.3 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1.2-Dichloroethane 
1.1-Dichloroethylene 
Methyl Ethyl Ketone 
Tetrachloroethene 
Trichloroethene 
VinYl Chloride 

<0 . 04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
(0 .04 
<0 . 04 
<0.04 
<0.04 

SURROGATE RECOVERY FOR VOLATILES 

1. 04-0ichloroethane 
2. DB-Toluene 
3. Bromofluorobenzene 

(0.04 
<0.04 
<0 .04 
<0 .04 
<0.04 
<0 .04 
<0 .04 
<0 .04 
<0 .04 
<0.04 

'l. RecoverY 
83.4 
82.7 
91.2 

* This sample was not used as a duplicate. 
NS = Not Soiked 

Analyzed 

Reviewed by: 

97.8 98.0 
90.8 103 

110 113 
103 112 
118 69.6 

NS NS 
90.9 102 
93.1 101 

NS NS 

Entek Laboratory 

-............ 

11701 Interstate 30 • Bldg. 1 • Suite 108 • L•ttle Rock. AR 72209 (501) 455-1316 P.O . Box 780 • Mabelvale, AR 72103 

J 
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March 13. 1991 

Cedar Chemical Core. 
P.O. Box 2749 
West Helena. Arkansas 72390 

Attn : Greg Satterfield 

Entek ~ 91-0685 
Samole ID ttl 

Date/Time Samoled: 2/11/91 CNS) 
Date/Time Rece1ved: 2/11 / 91 ( 1510) 

ANALYTICAL AND QUALITY CONTROL RESULTS 

TCLP CHARACTERIZATION 

Parameter 

METALS 

Units 
(mg/L) 

Amount Blank 
Detected 

Date/Time Analyzed: 2/27/91 (1430) 

Ar-senic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NS = Not Soecified 

<0 . 002 <0 .002 
6 . 68 <0 .10 

<0 . 0 1 <0.0 1 
<0.05 <0 .05 
<0 .10 <0 . 10 

<0 . 002 <0 . 002 
<0.002 <0 . 002 

0 .07 <0 .02 

Ana 1 y zed by: 

Analyzed by : 

Reviewed bv: 

'l.Variance 
Duplicate 

0 
16 

0 
0 
0 
0 
0 

31 

'l.Soike Recovery 
Matrix Control 

105 105 
103 112 
101 101 

94 97 
100 95 
103 97 
96 103 

94 

Qo LJ~ 
Rodne~iams 

Randy Davidson 

~1'/ 
rChester Sims. Manager 

Inorganic Analysis 

Entek Laboratory 

11101 Interstate 30 • Bldg. 1 • Suite 108 • Little Rock. AR 72209 (501) 455-1316 P 0 . Box 780 • Mabelvale, AR 72103 
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Report Format 

Presented in this report are the results and recommendations that 
have evolved and developed from this study. Initial sections of this 
report describe the field and laboratory phases. These sections are 
followed by a description of the qeoloqy, qround water conditions, and 

qeneral site and soil conditions. Subsequent sections of this report 
present results and conclusions. 

FIELD S'l'UDIES 

Sample Borings 

Subsurface conditions at the site were explored as follows: 

Ground Completion Completion 
a2t:ina H2. SYJ::fA~~ El~~~· Q~ptb. tt El~VAti2D 

1 194.0 48 146.0 
2 195.3 140 55.3 
3 195.2 43 152.2 
4 194.8 53 141.8 
5 196.8 48 148.8 
6 194.1 150 44.1 
7 194.4 46 148.4 

* Elevations are 
casinq. 

for top of concrete pad surrounding protective 

The approximate boring locations are shown on the Plan of 
Borings, Plate 2. The ground surface elevations for the borinqs were 
determined usinq benchmark El 200.2 for the top of rail above the 
existinq concrete culvert. The stratiqraphy and results of field and 

laboratory tests are summarized on the boring loqs, Plates 3 throuqb 
11. A key to the terms and symbols used on the loq forms is 
presented as Plate 12. 

The sample borinqs were drilled usinq a truck-mounted rotary 
• drillinq riq. Soil samples were typically obtained at 2-ft intervals 

through the upper tine-qrained soils and at s-tt intervals below that. 
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Cohesive soils were sampled using a 3-inch . diameter thin-walled tube 

hydraulically advanced into the soil. Granular soils were sampled 
using a 2-inch diameter split-barrel sampler. The values (N-values) 
presented in the "Blows Per Ft" column on the boring logs represent 
the number of blows of a 140-lb hammer falling 30 inches to drive the 
split-barrel sampler. 

All soil samples were removed from the samplers in the field and 
were visually classified by our soil technician. Shear strengths of 

cohesive soils were estimated in the field using a calibrated hand 
penetrometer. The estimated cohesion values are plotted on the log 

forms, in tons per sq ft, as small circles enclosing an "x". The 
samples were then sealed in appropriate containers for transfer to our 
laboratory for further testing. 

Piezometer Installation 

• Borinqs 1 throuqh 7 were advanced usinq wet rotary drilling 
procedures. Potable water obtained from the city water supply system 
was used as the drillinq fluid. Borings 2A, 3A, and 6A were advanced 
using dry auger procedures. The purpose of Borings 2A, 3A, and 6A was 

to evaluate ground water conditions within the upper tine-grained soil 
strata. 

Piezometers were installed in each of the boreholes. The 
piezometer riser pipe and screen consisted of threaded PVC pipe. The 

screen openings ware machine-cut 0.010-inch slots. No. 2 blast sand 
was used for the filter pack around the slotted screen. A single, 
approximately 3-ft seal was constructed above the sand fill using 
bentonite pellets. A cement/bentonite grout was placed from the top 
of the bentonite seal to the ground surface. Protective steel casing 
was then set into the grout to enclose the PVC riser. The piezometer 
installation details are shown on Plate 13. 

~eld Permeability Testing 
.., Variable-head tests ware conducted on selected piezometers uaing 

both falling-head and rising-head procedures. Estimated permeability 
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~ values were computed using the data obtained and appropriate formulae 
(Hvorslev, 0. S. Corps of Engineers, w. E. S.) • The computed field 
permeability estimates are tabulated in a subsequent section of this 
report. 

LABQRATQRY TESTING 

Classification and Index Testing 

Classification testing consisted of plastic and liquid limit 
tests and sieve analyses through the No. 200 sieve. The plastic and 
liquid limit and moisture content test results are plotted in 
accordance with the scale and symbols presented in the legend in the 
upper-right portion of each boring log form. The percentage of soil 
passing the No. 200 sieve is noted in the "Minus No. 200" column on 
the log forms. The results of the classification tests are summarized 
on Plates 14 through 16. Selected grain size curves are also shown 
graphically on Plate 17. 

~Perme1bility Testl 

Laboratory permeability testing was conducted on undisturbed soil 
samples using falling-head test procedures.1 In ' the falling-head 
test, de-aired water is allowed to flow under gravity through a 
specimen of known cross-sectional area, and the "head" loss is 
recorded. Computations are then performed for each test to determine 
the coefficient of permeability; The permeability test results are 
noted at appropriate depths on the log forms and are also tabulated on 
Plates 14 through 16. 

SID GEOLQGY 

The project site is located in the Mississippi Embayment 
Physiographic Region. The surficial deposits at the site are composed 
of geologically recent alluviWII Qf Quaternary Age. These deposits 
typically grade from silt and clay in the upper portion to sand with 

~ ~est procedures in accordance with T. w. Lambe, Soil Testing for 
..,ng1neers. John Wiley ' Sons. ~ 

-------- -
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At the project site, the thickness of the fine-qrained soil cap 

is in the order of 25 to 40 ft. Portions of these upper soils 

apparently consist of outwash from crowley • s Ridge, as evidenced by 

the relatively high silt content. These soils likely represent swale

fill and flood-basin deposits. 

The lower portion of the Quaternary unit consists of silty and 

very fine-grained sand to coarse-grained sand with some qravel. The 

alluvium qenerally becomes more coarse-grained and cleaner with 

increasinq depth. These sand units are apparently channel-laq, 

channel-bar, and point-bar deposits. 

On the basis of our sample borings, the base of the Quaternary 
sands is near El so to 60 at the project site. As shown on the 

Structural Contour Map (Plate 18), the base of the alluvial aquifer 
slopes downward to the southwest away from crowley • s Ridqe. The 

contours shown are based on borinq data in conjunction with the 

~available u. s. Geoloqical Survey Well Data. 

The Quaternary alluvium is underlain by the undifferentiated 
Jackson-Claiborne Group. This unit crops out on crowley's Ridge in 
Phillips, cross, St. Francis, and Lee counties. The Jackson Group was 

deposited primarily under marine conditions and typically consists of 

. qray, brown, and qreen silty clay with some liqnite. The upper 

portion of the Claiborne Group typically consists of silty clay with 

some interbedding of thin and discontinuous beds of sand and liqnite. 

The Jackson-Claiborne clays act as a confininq bed under the alluvial 
aquifer. 

The upper clay of the 
Sand in Phillips County. 

Claiborne Group is underlain by the Sparta 
Sparta sand consists mainly of qray, very 

fine to mediWD sand with brown and qray sandy clay. Most of the 

formation waa deposited as the beach of an advancing aea. Accorclinq 
to available O.S.G.S. mappinq, the top of the Sparta Sand is present 

near El -200 (approx;imately 400-ft depth). The thickness of the 

•
parta sand is in the order of 300 to 400 ft. Tbe Sparta sand is the 

ajor deep ground water aquifer in the area. The potentiometric 
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surface in the Sparta sand is near El 150, and the direction of flow 

is to the southwest. 

WELL SURVEY 

Domestic and industrial water supply in the area is obtained from 

the municipal system. As shown on Plate 19, the West Helena water 

supply is obtained from deep wells extending into the Sparta sand 

aquifer. According to U. S . G. S . information, the Sparta Sand well 

yields approximately 750 gallons per minute. 

Wells within the Quaternary aquifer are present in the vicinity 

of the project site. These wells are used for irrigation and are in 

the order of 100 to 135 ft in depth. Yields range from approximately 

700 to 1000 gallons per minute. The approximate well locations are 

shown on Plate 19. This information was obtained both from the 

4llf.S.G.S. files and from a local landowner. 

GENERAL SOIL CONDITIONS 

The stratigraphy encountered in the sample borings at the project 

site may be generalized as follows: 

• 

Stratum I: Interbedded very stiff to firm tan, gray, and 
brown silty clay (CL) and clayey silt (ML) was 
encountered at the ground surface over the project 
site to depths of 27 to 42 ft. The base of the 
upper fine-grained soils is near El 155 to 170. 
Coefficients of permeability in the silty clay 
portion were found to range from 8.5 x 10-8 to 3.0 
x lo-7 cm;sec. In the clayey silt portions, the 
coefficients of permeability were found to range 
from 2.5 x lo-7 to as high as 4.0 x lo-S cmjsec; 

Stratum II: Medium dense to dense silty fine sand was 
encountered beneath Stratum I to depths of 134 to 
143 ft. As shown on Plate 18, the base of the 
alluvial sand is at El 51 to 61 over the site. 
The upper portions of this stratum were found to 
be very fine-grained with a high silt content. 
Below depths of approximately so ft, the alluvium 
was found to generally consist of relatively clean 
fine to coarse sand with some gravel. As a 

L...------ - ---
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Stratum III: 

consequence, the lower portions of the sand are of 
much higher permeability. The permeability of 
this stratum is discussed in a subsequent section 
of this report; and 

The basal stratum was found to consist of very 
stiff dark gray sandy clay with lignite. We 
anticipate that the coefficient of ~ermeability of 
this stratum is less than 1.0 x 10- cmjsec. 

To assist in discussion and visualization of subsurface 

stratigraphy, two (2) Generalized Soils Profiles were prepared and are 

shown on Plates 20 and 21. These profiles are considered to be 

representative of overall conditions. In using the profiles, it 

should be understood that the subsurface stratigraphy between borings 

was inferred from conditions encountered in the borings. Variations 

in stratigraphy and soil conditions should be anticipated. 

Additionally, the natural transition between alluvial soil types 

present at the site is generally gradual, and the indicated boundaries 

~annot be considered as precise. 

RESULTS AND CONcwSIONS 

Hydraulic Conductivity 

The hydraulic conductivity of the alluvial aquifer was estimated 

using both field and laboratory testing procedures. The results of 

the field variable-head ("slug") tests are as follows: 

Depth of Estimated 
Piezometer Interval Coefficient of 

No. Tested. ft ~ Permeability. em/sec 

1 38 - 48 falling-head 3.6 X 10-s 
2 125 - 135 falling-head 2.4 X 10-2 
3 33 - 43 falling-head 2.1 X 10-4 
4 42 - 52 falling-head 2.8 X 10-s 
5 38 - 48 falling-head 5.1 X 10-5 
6 138 - 148 falling-head 2.5 X 10-2 

• 7 35 - 45 falling-head 7.1 X lo-4 
rising-head 4.6 X 1o-4 
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As shown, the hydraulic conducti vity of the deeper sands is in 

the order of 2.5 x 10-2 cmjsec. The hydraulic conductivity of the 

upper more fine-grained silty sands, however, is in the order of 3.0 x 

10-5 to 5.0 x lo-4 cmjsec. 

On the basis of grain size curves and the Hazen Formula, the 

permeability of the deeper sand units is in the order of 1 . 0 x lo-2 to 

4.0 x lo-2 cmjsec. The hydraulic conductivity of the aquifer was also 

computed using a well formula for the yield and depth of the nearby 

irrigation well. on that basis, we computed a hydraulic conductivity 

of 3.0 x lo-2 em/sec. 

In summary, it appears that the hydraulic conductivity of the 

cleaner sand is approximately 3. o x 10-2 cmjsec. Published data, 

however, indicates higher hydraulic conductivities in other portions 

of Phillips County. The lower hydraulic conductivity obtained at the 

site is apparently related to the silty and relatively fine-grained 

•

haracter of the sand. 

The hydraulic conductivities of the upper silty clay and clayey 

silt soils were found to be quite variable. The cleaner and 

predominantly silt soils possess much higher conductivities than the 

silty clay soils. Hydraulic conductivities as high as 4. o x lo-5 

cmjsec were obtained for Boring 6. 

fl ~ · P9rJH 
Ground Water Movement wh A14.c. .J ~ vv~ ~-~ s a.:.. !if~ ,_r ~ "~~ - • ;J ill"' 

The ground water ~evels obtained on June 22, 1988 are as 
follows: ~~~(. .J.li.L ...., fl..lt. Ul-• -lt,l .!~ ~ .. ,0 - of!,t/J _v -L J 

Ground &o.. ./Ju.u bJJA d ... ,; ,l~ . 
surface d q Water 

• 

Piezometer 
No. 

1 
2 
2A 
3 
JA 
4 
5 
6 
6A 
7 

Elevati on Depth. ft 

194.0 27.9 &/ 
195.3 28.9 
195.4 Dry 
195.2 28.9 
195.2 Dry 
194.8 28.8 
196.8 30.2 .... 
194.1 28.3 
194.0 11.7 
194.4 28.2 

J7.o 

~"t 

~, 

~(Q 

~ ~~ 

Water 
Elevation 

166 .1 ' 
166.4 

166.3 

166.0 
166.6 ...... 
165.8 
182.3 
166.2 

Ho E..~ 

r (.(..:. 

lt. 1, ! 

l l.oQ. / 

· t.a ,u 
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The potentiometric surface contours for June 22, 1988 are shown 

on Plate 22. The potentiometric surface slopes from El 166 . 6 in the 

eastern portion of the plant site to near El 165 . 8 near the southwest 

corner. In other words, the ground water surface is sloping generally 

to the southwest. 

The data obtained in this study correlates relatively well with 

the Potentiometric Surface Map by the u. s. Geological Survey for fall 

of 1985. The regional direction of ground water flow was generally to 

the southwest towards a depression around and near the city of DeWitt. 

As discussed previously, our analyses would indicate that the 

hydraulic conductivity of the deeper Quaternary sands is in the order 

of 3.0 x 10-2 cmjsec. Based on recorded water levels, we computed an 

average hydraulic gradient across the site of 0.0006. Using the 

aforementioned hydraulic conductivity and an average saturated 

thickness of 27 meters (90ft), we computed a transmissivity of 700m2 

per day (7650 ft2 per day). The velocity of flow through the sand 

.aquifer is computed to be on the order of 0.02 meters per day (0.05 ft 

per day). 

Published data indicates that the transmissivity of the alluvial 

aquifer in Phillips County is generally in the order of 34, 000 to 

35,000 ft2 per day. At the site, however, the transmissivity is 

apparently reduced by the lower hydraulic conductivity of the fine 

sand and silty fine sand soils. Also, the transmissivity of the upper 

very silty fine sand soils was neglected in our computations. Due to 

the high silt content of this upper zone, the contribution to the 

overall transmissivity is relatively minor. 

The recommended monitoring well locations are shown on Plate 22. 

These well locations are based on the recorded potentiometric surface 

of June, 1988 and the plant facility locations. These monitoring 

wells should be constructed to monitor the sand of the alluvial 

aquifer. Also, one (1) shallow well should be installed to monitor 

ground water quality within the "perched" ground zone observed in 

4llr1ezometer 6A. 

---------
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LOG OF BORING NO. I 
Cedar Chemical Company 

West Helena, Arkansas 

• TY,[: Wash LOCATION: See Plate 1 

t COHESION, TON/SQ F"T 
h ,. .... • II: ·~ 0 .4 0 .1 0.1 1.0 I.Z 1.4 8 

... ..I _, 
Ill >- ... O.l 0 ..I 

DESCRIPTION OF MATERIAL L C:) 
N 

% • &. Qu 
*ATEA LIQUID 

.... a ., ...... PLASTIC 
~ 

&. ,.. a • ..... LIM IT CONTENT, ,. • L IMIT w • ~ 

0 i-' +----------·------+ I • Q 
..I 

~ SUR,, [L,: 194.0 • 10 zo :so 40 50 10 TO j 

GD Very stiff to stiff brown rl 
~ rl clayey silt w/ferrous stains • • Ll 

Stiff brown and tan silty cl.:tf !5 -- ~f 

• ~ 8 
Firm to stiff tan and gray ee rl 10 clayey silt 

' _, 
fl.rm brown and gray s ilt y li 

k - 1 3 X 10- CCI sec 
10C 

~ ~ clay w/ ferrous stains 93 +-4 ,_+ - f • 1!5 li -- li 
8 - I 

• • • - ~ 20 
Medium dense brown and gray 

~ -- 1 9 X 10 em sec ~ clayey silt w/ferrous stains 
85 at +- + 9€ -..-II Gray below 24 ft 

t-- ... 2S -
~ 

~ II 
~ e 

• • v 
30 . 

~·. Medium dens e brown and gr ay ~· .. . silty f i ne sand . . 
~ 

. . 
3!5 •• . . . • 22 ~ 

. . . - . -· . . . . . 
40 . 
~ 

.. 29 - . . 
-I· . ·. 
~:· . . 
4S . . . . . -· ·.~a. 
~.1• .. 
~ 

~so· -• ~ ~ ~ 
COIIttLET1011 KPTN: 48 ft D!Pnt TO WAT£111 

ft DATt: 6/22/88 OAT[: 6/15/88 IN IOIIttNa: 2 7. 9 

PLAY£ 3 
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LOG OF BORING NO. 2 
Cedar Chemical Company 

West Helena, Arkansas 

TY,[: Wash LOCATION: See Plate 1 

t: ~ 
COHESION, TON/SQ F'T - # 

~ .... ..., ~ ~ • c 0.1 0 .4 0.1 0.1 1.0 1.1 1.4 g 0 .. ..., >- ... z: • .J 
DESCRIPTION OF MATERIAL A. 1::::1 

N ~ a .. ou 
&. a en ...... PLASTIC WATEP LIQUID 

~ 
.., > 4 • ..... LI MIT CONTENT, "/• LIMIT • i..J 0 • 0 +-------------·----------+ I ~ :I SUit,. [L: 195.3 • 10 zo so 40 so 10 TO 

Stiff to very stiff tan v r-- ~ clayey silt 
c v r-- Ll -5 ll' -

~~ 
Stiff brown and tan silty 95 ~ 4r- 98 

~ clay k - 3.0 X 1 o-7 r:. / s ~c 
~~ • 8 

10 
po---- v e 

Firm brown clayey silt • I 
100 po----

V' -15 v Qll l ' 

~~ 
Firm to soft gray and brown • • ~ silty clay to very silty 

~~ clay w/ferrous stains and • • 20 
rootlets • '/~ • -

~~ Gray below 24 f t • - • 25 ~~ 10' 
~ .. 

c~ ~· .. . Dense tan and gray silty finE 
37 ~. • I • • sand w/gray sandy silt searu 30. . at 29 to 30 ft 

. . 
r-- .. . . • 1--· .. 51 . . 
35 . . . . 
r-- . . . . . 

• lo •• 
48 • 7 . 

401- .. 
f--. 

~ . 
- . . ' 
f-- · . . 

50 ... 
45 . . . 

1--- .. -fine to medium sand below . 
48 ft - . 

~ I• • • 
78 15" 1-!50 • . 

1-- . . . . 
....__ . : •, .. 

75 13" . . . 
co•~ HPTM: 140 ft O!'TH TO WATtlt 
OAT!: 6/8/88 IN IORINI: 27 ft DATt: 6/8/88 

GNbbe, GarMr 6 ....,.... ... _ 
eo. ...... li ... _ PLATE 4 
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LOG OF BORING NO.2 (CONT.) 
Cedar Chemical Company 

Wesc Helena, Arkansas 

Wash LOCATION: See Plate 1 

# 

8 ~--~--~~--~--_. __ _. __ ~__, N 

i 
I 

t ... COHESION, TON/SQ Fi 

c ·~- -
0 .1 0 .4 0 .1 0 .1 1.0 I Z 1.4 w ,..~ 

DESCRIPTION OF MATERIAL A. C:~ 
cu 

1/) ..... PLASTIC WATER LIQUID • .... L.IWIT CONTENT, -t. LIMIT 0 z.J 
~ ;:) +-------------·---------+ su"'· f:L: 195.3 • 10 zo so 40 50 10 TO 

48 

• ~ ... · 

• 

. . . 
~ ... 
~·· 
100 : . 
~. 

t---':· . 
....... ---411• • 
....... __.l• . 
II 0 · .. 
~ .. , . 

~·· ·· · 

120 : -. -~ .. ·· 
...... -1. • • 

130 .. :. 

~~--~. ·~:~~~--~~~~--------~~~~--r--t--~,~--t--i--1r--r--t-~56 · · Very stiff dark gray sandy '+U 

r--- . ." ·_-: clay and silty clay 41 -+ .... -1 
14,~ · . ...t /1' h d k ,._--1~- .. --~-t---=-

1

\ -w 1.g t gray san poe ets J 
~ 

~ 

t--

toii'UTIO. D!PTM: 140 ft 
OAT[: 6/8/88 

D['TM TO WAT[f' s• IOIUNI: 27 ft DAn: 6/8/88 

Ptll~ ~ - - - - - ------~..=...:..._.::..__-'------
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Wash 

LOG OF BORING NO. 3 
Cedar Chemical Company 

West Helena, Arkansas 

LOCATION: See Plate l 

t ~ 
COHESION, TON/SQ FT 

0 e: ..... 
O. l 0 .4 0.1 0.1 1.0 1.2 "' ~~ 

CL. It~ 

V) 
ou 

PLASTtC WATER ..... • ~- LIWIT CONTENT, "• 

DESCRIPTION OF MATERIAL 
1.4 

LIQUID 
L.IWIT 0 i-' +---------------------+ ..J 

~ • SURf. EL: 195.2 

Fill: Crushed stone and silt 

brown silty clay with 
ferrous stains and clayey 
silt pockets and seams 
(odor) 

10 zo so 40 10 eo TO 

# 
g 
N 

~ 

k 10- CJ!1 sec 
~-+---~~---~~---~~---,_~100 

Stiff to fire gray and tan 
clayey silt to very silty 
clay 

-less ~lavey below 18 ft 

e9 
Firm gray and brown very 
sil clay w/ferrous stains 

o soft brown and tan 
clayey silt w/ferrous stain 

Gray below 28 ft w/some fine 
sand 23 

Medium dense to dense gray 28 
silty fine sand (wet) 

32 

38 

93 

• 

k • 
• 
• 

• 

• 

• 

99 
em sec 

• 
• 
• 

18 

COli~ oune: 43 ft 
DATE: 6 20 88 

DEPTH TO WATO 
1• IOitiNI: 29 ft DATE: 6/20/88 

,.. ... -~ ..... __ ,. __ . 



L OG OF B ORI N G N O. !5 
Cedar Chemical Company 
West Helena , Arkansas 

• TY,[: Wash LOCATION: See Pl ate 1 

t: .... COHESION, TON/ SQ FT - .,. ... .... -~ ~ .. c o.z 0.4 0.1 0.1 1.0 1.2 L 4 g 0 
_, ... ,.. ... 

: • ~ 
DESCRIPTION OF MATERIAL ~ c~ 

N .... L ou 
L a 2 41) ....... PLASTlC WATER LIQ UID 

~ 
.., > c • ..... L I MIT CO N TE NT, ,.. L.I MIT • .. 0 i -' 0 +------------·---------+ I -A ::;, 

SUII'f. [L: 196.8 • 10 zo so 40 so eo 1'0 

Very stiff gr a y and tan very 
f-..-- ~~ silt y clay to cl ayey silt CD 
~ ~~~ • ~ 5 I 

lc - q ~ 1( - t> t-r-.1 c::. ~ ... 

~ 
~ 

Stiff tan s ilt y clay 96 et-~ 100 
St itt tan clayey silt • v 10 v 

~ r- II 

Firm brown and tan s i l t y clay e • I f-- ~~ (Moist ) to cl ayey s ilt 15 
~~ " f--

~ 
~~ e f-..--

• ~ 8 
20 

Firm gray and brown silty cla~ ~ • " ~ ~ w/ferrous stains 
~~ at f-..--

25 
~~ ~ f-..--

~ • v Firm gray and tan clayey silt e • 30 ~ -w/ some f ine sand ,. I - ~ e 
~ v 

~ . . . Dense tan silty fine sand 
35 . .. 32 . . 
~ . . . . . . . . . 
~· 45 • ~40 

. . . . . . . - . . . . - .. 
I-- . . 40 45 . 
~ 

• 4 •• 

..___ .. " . 
~ 

50 • f--
~ 

~ 

~ ~ 

COIII'L£TIO· DE"": 48 ft D!'TH TO WAT511' DATE: 6/17/88 IN IOII'IN8: 3 .2 ft DATE: 6/22/88 

PLATE 8 
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LOG OF BORING NO. 6 
Cedar Chemical Company 

West Helena, Arkansas 

TY~[: Wash LOCATION: See Plate 1 

t COHESION, TON/SQ FT 
~· 

# ~ .... -t.. ~ • c o.z 0 .4 0 .1 0 .1 1.0 I.Z 1.4 g 0 
_, 

"' >-'"-% • -J 
DESCRIPTION OF MATERIAL 0.. 11: :;, 

N ~ a &. o u 
WATER L. IQUIO &.. a ., .... PLASTIC 

~ "' 
>- 4 • .... L I MIT CONTENT, ,-. L IMIT • • 0 i.J +-------------·--------+ I 

0 
~ :I SUft,, [L: 194.1 • 10 zo 30 40 50 10 10 ~ 

Stiff to soft brown silty cla CP 
~ 

~ 

w/clav~ silt pockets 
~ 

t--- ~ Stiff to firm tan clayey silt v w/ferrous nodules -!5 v -

-
Stiff gray and brown silty • e i .., ~ clay w/ferrous stains. ..and t---

• I clayey silt pockets1'{odQX}) at 10 ~ 

Firm gray and 
....., 

silt a 
I v tan clayey 

1--- v (odor above 17 ft) at • I ~ 
v 

v 
1!5 )"' -- ~ • - vv 
20 v v • 

~ o-s v k • 4. ( X c.r:lh ec ~ 

95 • • 100 v - v Nc n-p ast c 25 v - , • 100 
~ II 

v -gray w/some silty clay seams • t--- v below 28 ft • 30 
,I • v QP 

t--- .... Y· 

t--- VV' • • 3 !5 v Ql t--- II 

t--- /" 
40 ~ 

v • • 
. . 

Dense gray silty fine sand . . - ·1- • -less silty and coarser with ......_ . increasing depth 36 4 !5 .. . . . ......_,. . 
r--- .. . 
~eo ,. . "· 40 • r--- . . . . 
1---. 

.. . . 46 

COII~OJI DUTil: 150 ft DE~ TO WATEft 
DATr: 6/13/88 aN aoftaNe: 26 ft DATE: 6/13/88 

~caam.attoayR.-._ eo.......,.. !I.__. PLATE 9 



• 

• 

• 

... ... ...J 
0 

% • ... a .., 
L 

~ " "' z • 
4 a 
% 
u 

.. r--- .. ~. 
~ ... 
4 •• •. 

~ -·. 
t.. 60 . : ~: 

r--- .. ·I' 
r--- . ·. 
r--- .... 

70 .• . r--- .... ... 
r---·.'· .. . . 
80 :: 

r--- ... : 
r--- . 
90 .. · .. 

r--- . . . 
....__~.: 

r----
100 

... . · ... .. 
r--- ... 
r--- . . 
t----+ . ! . 

110 . - . . 
L.---r ••• - .. 
~ ... 
·~ .: 15-V. • 

..... . .. 
r--- . . . 
1----+ •. 
...._.!-,. 
130'1' :· 

r---. . 
r--- I" .• . . 
1--'1•' 

140 "'. - .. 

.. 
IU 
~ .. 
a .. .. 

LOG OF BORING· NO. 6 (CONT.) 
Cedar Chemical Company 

West Helena, Arkansas 

LOCATION : See Plate 1 

t .... . COHESION, TON/SQ FT 

c -~ o.z 0 .4 0.1 0 .1 1.0 I.Z "' >- ... 
CL. II::;) 

In 
ou 

PLASTIC WATER ...... • ..... LIMIT CONTENT, % 

DESCRIPTION OF MATERIAL 
1. 4 

LIQUIO 
LIMIT 0 z.J +-------------·----------+ ...J ;) • SUI'". [L: 194 • 1 

Very stiff dark gray sandy 
clay w/lignite layers 

10 zo 30 40 10 tO TO 

• . 
i 
I 
I 
: • 
I 

I 
I 
I 
I 
I 

I 

I· 
.I 

• 

• 

• 

80 I 11" 1---4--+--t---t--t--t---t--; 

)UJI7 

70 116" 

I._. 

COII~ON 0(,.: 150 ft 
DATE: 6/13/38 

Dl'TM TO WATE" 
IN IO"INI: 26 ft DATE: 6/13/an_ 

# 

8 
N 

~ 
I 

3 

9 

PLATE 10 
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LOG OF BORING NO. 7 
Cedar Chemical Company 

West Helena. Arkansas 

TY,[: Wash LOCATION: See Plate 1 

t COHESION, TON/SQ FT 
~ ,. ~ • II: ·~ g 

~ ~ 

O.l 0 .4 o .• o.a 1.0 l . l 1.4 0 Ill w >~ 
% • _, 

DESCRIPTION OF MATERIAL L II:~ N .... 2 
L 

QU 
*ATER LIQUID 

~ 
2 ~ ' PLASTIC .. > c • ~- LIMIT CONTENT, 'Y• Lilli IT 

.., ., • 0 z-~ +-------------·----------+ I 
Q 

~ :1 su'"· £L: 194.4 • 10 lO JO 40 50 to 10 

Very stiff to stiff brown and • ~~~ ~ tan silty clay w/ferrous 
~ 

~ ~v stains and clayey silt pocke s 
5 ~ 

and seams .... Brown and 2rav below 4 ft 
ti v Stiff brown and tan clayey 

~ II sil t w/ferrous stains v 
~ 10 

~ $ - t Stiff tan very silty clay 
z 1 .. J X 10-k em s ec 99 ~ -w/clayey silt seams 92 +• 1" ~ If 

15 
~ e ~ If 
~ e 

Soft to firm gray and tan to • • ~ 20 ~ very silty clay to clayey • I-- ~~~ silt w/ferrous stains 
k - 6 4 X 10- em sec .....__ ~~ 90 + ... 97 .. 25 

~ ... . 
~1ee11.um dense l i ght gray fine e ~: 

. . 
. . . sandv silt w/ferrous stains .. ~ St iff dark gray sandy clay • • 30 ... \ w/ shells 1 ~ .. " Dense tan and gray silty fine ... 

~ .. sand (wet) .. -gray below 30 ft 
35 . . .. 

32 • . . ~ . 
~ 

. 
·~ . 

~ •t-
40 . : ... 

38 ~ . . . 
~ 

. . 
~ 

. ·~-- . 
45 ., ... 

43 • . 
~ ....__ 
~ 

~ - -
r--
~ 

1"-

CO."-ETlON OEPTM: 46 f t OE,TH TO WATER 
DAT£: DATE: 6/16/88 lit IORIN8: 26 ft 6/16/08 

Gtubbe, GMw I Hoelyn. -.._ 
Coneurtl,.. Engbewa PLATE 11 
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SOIL TY~ES SAM~LEIIt TY~ES 

•••o•• ... • ,. •• 0&. COt.U•III , ... 0 ... . .. 
····~·· CO&.U.Iol 

D [] ~ ~ ~ ~ ~ 
.. 

~ 
Sr•we t Saf\CS S•lt ''''V Sl\elb\i ~tltOPI So Itt No 

Precso"''"a"t t\jC>t 11\0WPI "'''"" ""be Spoof\ 
"" ovwr'\1 

TEAMS DESCRIBING CONS I STENCY OA CONDITION 

Co&.-5[ G._AIN[D SOtL.S ("'e1or PO""o" .. te•owo Ol'\ No 200 ,,,,,, tr~ctwcsee Ill ctllf'l '"'"111 &f\O 
IIP\01, 11'\0 (2) l oltv or CIIVfV trlvlll IPIO NP1Ch (OPIO •t•OPI ot ratiO lttOrGtf\9 tO f'lllt owe OtPII•t\j, II 
Oller"''"'O tl\1 '-ltloretOP\j tlltt 

lOOit 

.,.,a .... "' Cl'""' 
01PIIt 

._[LATIV[ D£NS ITY 

0 to 4C't,. 

•o to 70 't,. 
70 to tOO't. 

' ' ""[ GIIIAIN[D SOti.S ' ""''c~ oo~too ... ""'f'\CO Ne 200 '''"' 1 tPICiwo•' I l l '"0"91PI•C ePIC 0"9'"'' 
t •ltl 10\C: CliVI , (21 orevlll\1 tl'\0\j. or to lt~,r "AV' 10\C: (31 Cll\ltlt l•ltl CC: "'. I •Ittt'\CV ot ..... c: ltCOI"'' oPI~ 

tc '"••·•"\9 """''\l;tr .. ee •PI4•tetta D\f pe~:·o"'''ttt• reeC: •t'\91 o• D; ""'o"f'"•o co""or••• ·~:·. teeu 

UNCONF' IN[C 
D£SC.-IPTIV[ T£111~ COMPAESSIV[ STR£NG'T)ol 

TOh I SQ n 

v •• , t(lft .... tf\10\ 0.2~ 

So't 0.2~ to 0. ~~-

, IP'Pr, 0 .50 tc: 1.0: 
St off 1.00 to 2 .0: 

Ve• r It tH 2 .0C to • o: 
...... o 4DO &0\CI 1\•tl'lt• 

,... •• •~•·- •••·• •• : a .. M e • • ·•"'•• •' ....... . ,, e• , .,.,., . .- '"' ac 
r a • .. ,. •' ,.., , •. tC: , e • t c.a••• a•, ••"'••rc,..••• • reac .. _,, 

TERMS CHARACTERIZING SOIL. STRUCTURE 

- COPitl •"'"9 ,..,,.'""' 91 crac"''· ~Q\oef\tl11 fouec: •·t~. foPie 111'\C: o~ aolt ~ 
\68\ol ll 'lj ""0"1 or Ieee vePTocaL . 

lf\tere>eCICStCS - CO"'CIOIICS of &ltlt'f\ate l&'lje" of CS tffl,.tf\1 tOol t"C>II . 

Wtll treaeca - "''"'"' •••• rer~t• '" ,,..,,. ••••• &Pid awttatef\toa l a"'o""'' of &II 
'"'•""lll•a.. ~artocte ••••• · 

Poo,.lv tracseca - prwClofl'\of\aPitl\f of Of\1 ,,..,,. ••••· or "•"'"9 a ra"ve of • •••• w otl\ aotf\e 

'" t •rtf\ eO •ate 1111 "'''''"' 

,_, - .- ...._ ....., .. en&..--. -~~ aa--. •--•- ar.....,. .... .,., •• _- • .. L•••• .... file 
w•IIICI M•~ u.aawc••- ""'•· .. &tMr·- .. 1M•-• ..,...,._._ .. •·•'· .. .......,. '-""-' ...... -.r&a ... 

PLATE 12 



PIEZOMETER GROUND SCREENED INTERVAL Fl L TER SAND 

NO. SURFACE 

• ELEVAT I ON 
DEPTH, FT. ELEVATION DEPTH , FT. ELEVATION 

1 194 . 0 38 - 48 156 - 146 29 - 48 165 - 146 

2 195.3 125 - 135 70 - 60 28 - 140 167 - 55 

'2.A 195 . 4 11 - 16 184 - 179 9 - 16 186 - 179 

3 195.2 33 - 43 162 - 152 24 - 43 171 - 152 

3A 195 . 2 13 - 18 182 - 177 11 - 18 184 - 177 

4 194.8 42 - 52 153 - 143 32 - 53 163 - 142 

5 196 . 8 38 - 48 167 - 149 30 - 48 159 - 149 

6 194 . 1 138 - 148 56 - 46 40 - 150 154 - 44 

6A 194 . 0 19 - 24 175 - 170 17 - 24 177 - 170 

7 194 . 4 35 - 45 159 - 149 27 - 46 167 - 148 

• A _Protective 
r--- Cover 

\X"// \\'(0 \ V/)\--(// . . .. 1//,''III,,Y//,,'/// . . . . . 
11'11 : !' " . . . . . 

• •• . . ,-- Cement / Bentoni te Gr out . o· . 
o· .. 

• 
2-inch diame ter . • • 
PVC Riser ... ~ . . . 

o. D. . . . . . . •• • Cl 

~ ~ 
Bentonite Seal (3 ft !) 

~ 
~ 

~ .. : .· . . ·· . . .. . . 
: . t;::; . . No. 2 Blast -I ~·. ~ 

~· .. 
Sand . ~ ~ Slotted Screen .. -. . 

~ :-. (0.010" slots) .. 
~ 

. 
~:. . . 
~ .. . . ~ .. 

• PIEZOMETER INSTALLATION DETAILS 

PLATE 13 



.. • 1 

• 
SUMMARY 

~"OIIOT• ,,diE: f;ibGm.i.,ll f;isziiUliDlr: 

SAMPLED LOCATION WATIIt 
OO .. TE"T 

FROM DEPTH, FT. ~lltCI"T 

C"ATUIULI L.L. 

8-1 29.6 37 
13 - 13.5 

34.5 45 

23 - 23.5 
r 

B- 2 27.1 38 

7 - 7.5 

30.4 

13 - 13.5 

22.9 

39 - 40 

21. 1 

134 - 135 

24. 3 40 

139 - 140 

B-3 25. 6 39 

9 - 9 ,5 

28.6 32 

17- 17.5 

OF 

8tTI • 

P. L . P. I. 

24 13 

25 20 

24 14 

16 24 

24 IS 

26 6 

· - • · ' 

CLASSIFICATION TESTS 

West Helena 1 Arkans a s 
MECHANICAL ANALYSIS ~I IUIIAIIl•T~, 

~lltCE"T '"'I It ... OL81 
"o•· 

I lfl . ., •... Ill tit . ItO. 4 ItO. 10 fl0. 40 •o.too .. , ... . ... 
- - - - - - 100 1. 3 X 10- 7 CJ 

- - - - 100 99 93 1 .9xto- 7 Cl 

- - - - - 100 98 3 .o x 1 o-7 Cl 

- - - - - - 100 HI 

- - - - JOO 99 7 Sl 

- - - 100 99 97 56 Cl 

Cl 

- - - - - - 100 8 . 5 X J0-8 CL 

- - - - - 100 99 ) • 9 X 10-6 Hl. 



• ·- • " 

SUMMARY OF CLASSIFICATION TESTS 

'•o~uoT • Cedar Chemical Com2an~ I tTl• West Helena 1 Arka[!Sas 

' SAMPLED LOCATION WAf~· MECHANICAL ANALYSIS 
~ t ....... '"'""· 

OOfiT~fiT 
_.tltCtfiT , ... ~ .. •v OLA 

FROM DEPTH, FT. _.t .. CtfiT .. ,,, 
CIIIATUIULt L. L. P. L . P. I. ..... 1/4 .... ., ..... 110. 4 1110. 10 •o.•o •o.too .., ... • •• I· 

8-3 25.3 - - - - 100 99 18 
40.5- 41.5 

s~ 

8-4 22.9 33 26 7 - - - 100 97 92 90 2.5 X 10 
-7 

Hl 
9 - 9.5 .. 

27.8 28 26 2 - - - - - - 100 1.6xl0-6 
ML 

27 - 27 .5 

8-5 24 .o 36 26 10 - - - - 100 -6 - - 4.9 X 10 MI.. . 
7 - 7.5 

29. 1 30 28 2 ML 
10.5 - 11 

IS-6 28 . 1 Non plasti 100 4.0 X 10-S HL - - - - - -
23 - 23.5 

30.5 29 23 l - - - - - - 100 HI.. 

2'i - 7'i 'i 

19.4 100 - - - - 77 3 SP 
! 59 - 60 
~ 

~ 
.... 23 . 0 - 100 93 93 91 61 9 SP . , 119 - 120 --



• • ·" 

SUMMARY OF CLASSIFICATION TESTS 
~·041CT • C~dar Chemical Comoan•r .,,.,. \./P.st Helena, Arlc An!i~s 

- -
SANPLEO LOtAT aON W&T(a W.E t_.., '-"- , t, 1... L -t. t\o t.. L ( 'S I 'S • R ••t &e •L t f W1 

P!.-ct•T p ... , .. 

"v OLA OORT!RT 
"c• fllllll ct•T FROM DEPTH, FT. C•ATUIUL) L . L . P. l . P. I. 

I '"· 114 '"· 
Ill tN. ..o. 4 NO. IO .. o. 40 110.100 O•/tat ..... 

B-6 101.6 - - 100 84 53 18 2 (1Jgn 1 e) 
143 . 5 - 14~ 

B- 7 28.6 34 24 10 100 99 1. 3 x 1 o-7 CL - - - - -
HL 

13 - 13 .5 
~ 

33 . 1 32 26 6 - - - - 100 98 97 6.4 X 10 -7 
HL 

24.5 - 25·.~ 

• .. 
1 



Jl 
fl 
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10 0 

• • ... 
% • 

" -
Ill ' • ,.. . 
• 
~ . 
Ill 
z 
.... . 
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Z I 
Ill 
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C I ... 
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• • 
GR AIN SIZE CURVES .................... 

0 
I ·14r ' w• 111 ....... • 1 eo •••• lC JC: 4 t. !>c •o eoo ••o 100 

r " 
- ._ 

~-
10 ... 

% 

• 10 
Ill • •• ,.. 
• 

40 
~ 

Ill 

•• en 

I _:-: ~ ~ .., c \\ 
!PI I' 1\~ ' I~ 1 ~ 

1\ 
l ' ~ 

' ... v 
1 J! 

\""' 

~ • •• 0 
u 

1 
\ 

TO .... 
z 
Ill 

•• u 
c 

"' •• 0.. 

\ \ 
1 \ 
i 
\. ~ *-
'~ 

I ~ 
Ill 

•• 10 • I 01 0 I 0 01 0 .01 0001 00 

GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND 
SILT OR CLAY 

c ..... I ,. .. ...... 1 ....... I p ... 
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• 

IC:ALl 

1 • • 1 ao' 

, , 

' 

I. •At. CN'PIC& 
I.~Ua. .., .. 
a. LAa IUIL.II•t 
• · u•Tr•••c:t ••~ 
•· •oT .. oua 

. . .. L.U .... 
ureL.naae 

~. COOL.I•t TOWIJII 
e NON .• I\. ~··I:TM••• .... , 
IO.ITOall a ~Cll 
11 . uaeT • o 
II . O.A UIIIT 
11. Ncaa•• eun.o••• 

, 

14. PAC•t•t 
8UI L.DI .I 

II. WMIJtOUK 
" . Cl«UM S'TatA&t 

MU 

I 
,'(!] 

I 

.. )'~ [l 
0 

STRUCTURAL CONTOUR MAP 
-- --- ------ ---

BASE OF ALLUVIAL AQUIFER 

PLATE 18 
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WELL SURVEY 
\ 

\ 

r · 

i . 
.: 1-3 !5 

• 
I RR I GATIO"N·.--. : - · ~ ~ 

I I 
\ : 

l.(-· 
0000.9P~) _ _ .. l .. ....._ ~ , 

·. - ---r:-~"i 
.:J.i: - ~- •· ' :: 

PLATE 19 



• 
B-1 

200 

190 
~ 

~ l.l 

180 
~ ~~ 
~ 

IJ 

170 
~ 

~ 
~ 

~ v - .. 
160 

... .. . . . 
·. . .. . 

150 I' .. 
i• • .. . . 

VfltY tTIIn' TO ""M 
TAN Cl.AYlY SILT 

\ 
' 

,.,_.. TO STI, TAN , 
&ltAY , a lltOWN CLAYl'V 
liLT TO V!"Y SILTY 
CLAY 

B-4 

MEDIUM DPSl TO D!Nil 
IILTY PUll SAMO 

IIOIIIO .. T&L IC&L.I• 1• • ZOO' 

9• WATU L.IVIL 

IIIOTI • ITI&TIIItA~Hl' IHOWM ON ~IOPILI 

II l .. niUICO . ACTUAL CO.OIT 10•1 
AT LOCATIO•I IITWII .. 1011.11 
MAY V&IY. 

SEC. A~A 

GENERALIZED SOl LS 

B-6 

IT"P TAM , IIA'V, 
a •owN SILTY CLAY 

,. .. , 
TO MEDIUM 

lAND 

• , • ., ITU'P • O&llt 
UAY SMDY CLAY W/ 
LII.ITI 

-
.... l/ 

~ ~ 

I;' v 
~ 

II 
~ 
v 
/ 

~ 
II 

~ 

vv 
v 

. .. --. . : . . 
" 1: .• . . 40 . . . . . . 4& . . . 

-· . •• 51 
I• . : . . . . :u . . . . . . . ·a . 
1- . . • . . . .,. . . . .o: . • 51 . . . . ao ·o· • . ~ . 5? . . . . . . 50 . . 

• . . • • . . • 5 . . . . : . . . 
• 

0-l'· 
• . . . . . • 

o-•· 
. . . .. -
6 • • : 

. 5 

... . .. 
?-I·· 

. 
~·· . . . ., 

-~1-oo 

PROFILE 
C E 0 A R 

WEST 
CH"EMICAL 

HELENA • 
COMPANY 

ARKANSAS 

PLATE 1'.) 
-------



z 
0 

._ 
ct 
> 
~ _, 
I&J 

B-2 

I . 
ST1, TO vatY 
tTIP? TAN eLA T("'' 
SILT 

a- 3 

I . 
B-7 

I . I 200 -- ..-1~ [/ '---1 
-------STI" atltOWN 

IlL TY C:LAY 
~ t.;ll 190 

180 

170 

160 

1~0 

140 

130 

120 

110 

100 

90 

80 

70 

-

.. 

~ If II 
1..1 ~ 

If 

II ll 

~ 

II 
v 

STI, TO "ltM lltOWN, 
"'AT I TAN CLAYEY 

~ 
v SILT TO VlltY ' SILTY CLAY ------"" .. TO SO'T GltAY f~ ~~ 
7 

. · .. • 31 

AND lit OWN S1 L T Y 
CLA 'I TO CLAY l Y 

~ ~ ~ 
23 Jt 

lo . . . . 51 .. . 
1- • . 41 . . . 
~ . •• 50 . ·'" . ,, .,. _.,. _ "Nt TO 

MlOIUII 
lAND IIL.OW 

. , , . . 
75 .. . -13. .. • • 

1-•••• 
• . . •• • . . . . ~ . . . . . .. . 

" . . . . . . 50 . .. . . .. . II . . . . •• 71 . . •15 • . . . . n . . . . . . 10 . • •13 • . . • . . 50 
• • .. . 

1- 50 . .. -·· . . • S1 . . ' . . . 
• 10 . . . 

• .. 50 . 
• . . . ~ 

,: ·. 
I• • 
r· 
: . 

· .. 21 

31 . . . 
~ . . . 
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• HoskJn, Inc., 
eon.attanjll' ......... 

~- J f1'• l ee 

3- Ao,(..te · rRALk s;,.rs, 

10501 Stagecoach Road P.O. Box 5239 Uttle Rock, AR 72215 501-455-2536 Fax: (501) 455-4137 

April 5, 1989 

Cedar Chemical Company 
P. o. Box 2749 
West Helena, Arkansas 72390 

Attention: Mr. Joe Porter 

Dear Mr . Porter: 

MONITORING WELL INSTALLATION 
CEDAR CHEMICAL PLANT 

WEST HELENA, ARKANSAS 

As requested, we have reviewed piezometric data you have been 
collecting during the past several months and have prepared a series 
of plates showing the potentiometric surface. These plates are 
transmitted herewith as Appendix A. We have also reviewed and 
modified our cost estimate to reflect items listed in your letter 
dated November 21, 1988. 

Listed below are the proposed well depths to conform to 
recommendations presented in our letter dated September 26, 1988 with 
modifications that were requested by Mr. Mark Simpson (ADPC&E) and 
listed in your letter of November 21, 1988: 

Well 
No. 

MW-1 
MW-2 
MW-3 
MW-4 
MW-4A 
MW-4B 
MW-4C 
MW-5 

Ground 
Elev. 

194.0 
195.3 
195.2 
194.8 

196.8 

Max. Depth Min. Depth 
To Water, To Water, 

Ft. Ft. 

29.0 18.0 
30.4 19.0 
30.3 19.0 
29.8 18.5 

31.6 20.8 

Well Screen Pipe 
Depth , Length, Length, 

Ft. Ft. Ft. 

40 10 32 
40 10 32 
40 10 32 
80 10 72 
50 10 42 
30 10 22 
10 5 7 
42 10 34 

Proposed well locations are shown on Plate 1, attached. These 
locations are the same as shown in our letter dated September 26, 
1988. In view of the more recent piezometric ·information, it may be 

• appropriate to move MW-2 north to about the location of B-1. 

- - --------------' 



• 

• 

• 

GRUBBS, GARNER & HOSKYN, INC. 
Cedar Chemical Corp.-Monitoring Wells April s, 1989 

Page 2 

Our cost estimate has been reviewed and revised to reflect the 
additional wells at the down-gradient location (MW-4). This revised 
cost estimate is presented in Appendix B. 

If you have any questions about the information presented in or 
with this letter, please call. 

JPH/dgf 

Copies Submitted: 

Sincerely, 

GRUBBS, GARNER & HOSKYN, INC. 

Cedar Chemical Company 
Attn: Mr. Joe Porter (3) 
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MONITORING WELL CONSTRUCTION INFORMATION 

Cedar Chemical Company possesses no documentation concerning the monitoring well design 
of the onsite wells . 



SNOLL:>V .LN'3:W3:>liO.!IN3 .LSVd <I.NV 
.LIW'H:3d S30d.N .LN3IDICD 

:> XI<IN3ddV 

• 

• 

• 



• 

• 

• 



• 

• 

• 

STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

1001 NATIONAL ORJVE, P.O. BOX 9513 
LlTT1.E JlOCJC. ARXANSA.S 72.209 

PHON'E:(SOI )562-7444 
FAX:(S01)562~2 

CERTIFIED MAIL: RETURN RECEIPT REQUESTED ( /'f 3~ 6 >' ' 7 I S 9 

Mr. John H. Miles, Jr. 
Cedar Chemical Corporation 
P.o. Box 2749 
West Helena, AR 72390 

Re: NPDES Permit No. AR0036412 

Dear Mr. Miles: 

C"Kec 'J. OJ I\ l'il9 o 

This letter constitutes notice of the Department's final permit 
decision and a copy of the final permit is enclosed, alon9 with a 
response to comments received during the public comment per1od. 

The applicant, persons submitting written comments during the 
public comment period, and all other persons entitled to do so, may 
request an adjudicatory hearing and Commission review on whether 
the decision of the Department should be revised or modified. Such 
a request shall be in the form and manner required by Section 4, 
Part III of Requlation No. 8. 

Sincerely, 

(j_Jjfl~ 
Chuck c. Bennett 
Chief, Water Division 

CB:mlc 

Enclosure 
cc: U.S. EPA 
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RESPONSE TO COMMENTS 

DRAFT NPDES PERMIT 

This i s our response to the comments received on the subject draft 
NPDES permit in accordance with our regulations. 

Permit No. AR0036412 

Permittee Cedar Chemical Corporation 
P.O. Box 2749 
West Helena, AR 72390 

Draft Permit Public Notice Date 

Permit Engineer : Michael Core 

August 26, 1990 

I SSUE NO. 1 - In a letter dated Se~tember 11, 1990 the permittee 
requested clarification in the def1nition of the sampling location 
for outfall 002. The request was to define the sampling location 
as, " following the final treatment unit as it enters the pipeline 
to the Mississippi River." 

RESPONSE NO. 1 - The permit has been changed accordingly. 

ISSUE NO. 2 - The permittee has requested that the dilution series 
be changed to 100%, 10%, 1%, 0.1%, 0.003% instead of 100%, 30%, 
lOt, 1%, and 0 . 003% • 

RESPONSE NO. 2 - The Agency concurs and the dilution series will 
be changed in the final permit. 

ISSUE and RESPONSE NO. 3 - The A~ency pursuant to re-evaluation 
and concurrence from the u.s. F1sh and Wildlife Service has added 
acute biomonitoring requirements to outfall 001. The discharges 
from this outfall consist of boiler and cooling tower blowdown, 
condensate, and stormwater runoff. It should be noted however that 
~he discharge of boiler and cooling tower blowdown and condensate 
1s normally to the treatment system and to outfall 002. 
Biomonitoring was included to assess the potential toxicity of 
these discharges prior to their entering the White River National 
Wildlife Refuge • 
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Permit number: AR0036412 

AUTHORIZATION TO DISCHARGE UNDER THE NATIONAL POLLUTANT DISCHARGE 
ELIMINATION SYSTEM AND THE ARKANSAS WATER AND AIR POLLUTION CONTROL ACT 

In accordance with the provisions of the Arkansas Water and Air Pollution 
Control Act (Act 472 of 1949, as amended, Ark. Code Ann. 8-4-101 et 
seq.), and the Clean Water Act (33 u.s.c. 1251 et seq.), 

Cedar Chemical Corporation 
24th Floor 
5100 Poplar Avenue 
Memphis, TN 38137 

is authorized to discharge from a facility located at 

Cedar Chemical Corporation 
P.o. Box 2749 
West Helena, AR 72390 

Section 14, Township 2 South, Range 4 East near West 
Helena in Phillips County. 

Outfall 001- Latitude : 34° 32' 15" North 
Longitude: goo 39' 19" West 

Outfall 002 -Latitude : 34• 29' 43" North 
Longitude: goo 35' 46" West 

to receiving waters named: 

Outfall 001 - Industrial Park Ditch in Segment 4A of the 
White River Basin. 

Outfall 002 - Mississippi River in Segment 6B. 

in accordance with effluent limitations, 
other conditions set forth in Parts 
(Version 2) hereof. 

monitoring requirements, and 
I, II (Version 2), III, and IV 

This permit shall become effective on November 1, 1990 

This permit ~?d the authorization to discharge shall expire at midnight, October 31, 19~o. 

Sign d this 28th d.ay of September 1990 

JR --i#--"uc e!'J&e :t". 
Chi.ef, Wa~er 01 vision 
Arkana~s Departcent of Pollution Control and Ecology 
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PART I 

PERMIT REQUIREMENTS 
SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTSs Ina ltormw~ter runoff. 

Permit number: AROOJ6412 
Page 1 of Part I 

OUTFALL 001 - boiler blowdown, condensate, cooling tower blowdown, 

During the rriod beginning on effective d~te and lasting through date of expiration, the permittee is authorized to discharge 
fraa outfal aerial number 001. Such discharges shall b8 limited and monitored by the permittee as specified below: 

Effluent Characteristic 
Mass 

Daill Avg 

Flow * N/A 

Ch-t.cal Oxygen Demand N/A 

Oil and Grease N/A 

Total Pesticides N/A 

Total Chromium N/A 

Total Le~d N/A 

Biomonitoring*** N/A 

* Flow must be monitored and reported. 
** When diacharging. 
*** s .. Part III, Other Conditione . 

Discharge 
(lba/day) 

Daill Max 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Limitations Monitoring Requirements 
otnir Dnlta (ag:clfy) Measurement Sample 

Dally _!!9 all~ Max Frequency !IE!! 
N/A N/A Once/week Instantaneous 

N/A 100 ffi9/l Once/Week** Grab 

N/A 15 m~:J/1 Once/Week** Grab 

N/A Report Once/Week** Grab 

N/A 0.4 ffi9/ 1 once/Week** Grab 

N/A 0 . 4 mg/1 Once/Week** Grab 

N/A N/A Once/Quarter** Grab 

----------------------------------------------------------------------------------------.----------------------------------------
rhe pH ahall not be leaa than 6.0 standard unite nor greater than 9.0 standard units and shall be monitored once per week by grab 
1a.ple. ** 
'here ahal l be no discharge of floating aolida or visible foam in other than trace amounts . 

:amplea taken in compliance with the monitoring requirements specified above shall be taken at the following location(s): 
IUtfall 001. 

at the 



• • • 
PART I 

PERMIT REQUIREMENTS 
SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS& 
wii&Witer. 

I 
Permit number: AR0036412 
Page 2 of Part I 

OUTFALL 002 - treated process, washdown, scrubber and sanitary 

During the period beginning on effective date and lasting through date of expiration, the permittee is authorized to discharge 
from outfall aerial number 002. Such discharges shall be lLmited and monitored by the permittee as specified below: 

Effluent Characteristic Discharge 
Haas (lba/day) 

Daill Avg Daill Max 

Flow * N/A 

Biochemical Oxyyen 
Demand ( 5-day 68 

Chemical Oxygen Demand 315 

Total Suspended Solids 79 

Ammonia - Nitrogen 10 

Phenol 0.03 

Total Chromium 0.12 

Total Lead 0.12 

Total Pesticides 0.07 

Biomonitorif\9** N/A 

* Flow must be monitored and reported. 
** See Part III, other Conditione. 

N/A 

259 

455 

214 

20 

0.1 

0.24 

0.24 

0.40 

N/A 

LLmitationa Monitoring Requirements 
otnir Unite (ag:cify) Meaiurement Simple 

Daily ~ aill Max Frequency ~ 

N/A N/A Continuous Record 

N/A N/A Once/Week 24 HR . Composite 

N/A N/A Once/Week 24 HR. Composite 

N/A N/A Once/Week 24 HR . Composite 

N/A N/A Once/Week 24 HR. Composite 

N/A N/A Once/Week 24 HR . Composite 

N/A N/A Once/Week 24 HR. Composite 

N/A N/A Once/Week 24 HR. Composite 

· N/A N/A OncefWeek 24 HR. Composite 

N/A N/A Once/Quarter 24 HR. Composite 

---------------------------------------------------------------------------------------------------------------------------------
The pH ahall not be leas than 6.0 standard unite nor greater than 9.0 standard units and ahall be monitored three tLmes per weak 
by grab auple. 

rhere ahall be no discharge of floating aolida or visible foam in other than trace amounts. 

~amplea taken in compliance with the monitoring requirements specified above shall be taken at the following location(&): 
Jutfall 002, following the final treatment unif as it enters the disposal pipeline to the Mississippi River. 

at the 
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SECTION B. SCHEDULE OF COMPLIANCE 

Permit number: AR0036412 
Page 3 of Part I 

The permittee shall achieve compliance with the effluent l imitati ons 
specified for discharges in accordance with the following schedule: 

Compliance is required on the effective date . 
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PART II - STANDARD CONDITIONS 
SECTION A - GENERAL CONDITIONS 

I. IItty to c..ely 
!'he Otnllllllt 1111111 COIIIDIY wldl all COIIdltiOM ol liltS oenmt. Ally Olflllll 
'IOIICOIIIOIIInct toll1llliiiS a ftlliiiiDn o1 111e ~eden~ Ou11 Wlllf kt and tilt 
~kiftSIS Wlltf 'nd Au f'ollutiDII ContJa1 kt lnd IS 1rounos for tniOfCtflltlll 

I CIIOII. tor Otflllll .,_11011. mocJIIOIIInd llmllllltt. Of IIIOOlhC.IIIOII: Of lor 
delll.l l ol ' Otfllltl rtntwll IDOIJUIIOII • .\ny YJIUIS ~DORIO Ill till leQUiffO 

tksclllrtt ~ Rtoon WIIICIIa~ 111 ea.cmol1n tffluent ~1111U11011 soeahed 
111 Pan I A. ShiM COIISIIMI llldtla ol WIOIIIIOII ol SUCh effluent ktnltJIIOII and ol 
tniS Pfflllll 

2. PtMities for Violl'-1 If "'-t CoMitioa 
l"ht NUIISis Wllltf lnd Air i'oiiWoll Control kt DfOW!Cies Ullt '"Y OtfSOII .no 
~101111$ lny en-s Gl 1 .,.,... 1UU1C1 llndtf tnt Act WU be IUiity ol ' 
IIIISdtmanor IIIII 1111011 ~ llllflal IIIII bt SUO!Kt to lllll)fiSOMitnt tor 1101 
more t11111one Ill ytlf.or 1 hneolnoc -.thin lfll tiiOUSinddolllrs ISIO.OOOlor 
by DOCh sucn lint lnd n llflSOliiMJII tor e~cn lily o1 sucn VIOIIIIOII. Any oerson wno 
vl0iltesa11y DfOYISIOII ola PtfiiiiiiUUid uncltf tilt Act may alSO bt SUO!ICIIOCIVIl 
l)tlllity Ill SUCh IIIIOUIIt IS 1111 court sllall hnd IIIOfOONII. IIOC to ti.CIId 1M 
lhOUSind dollan IS 5.0001 lor ue11 day ol sue II WtOIIIIOII. flit tact Ulltany sucn 
¥tOil bon lilly COIISIIIule 1 ---SIIIIIIIOI bt 1 Olf to 1lle llllllltlllllltt ol 
sucn a¥11 actJon 

3. PtfWt ActiOit 
Thts oermtt m~y De IIIOOthtd. moUe! and rt!UIItd. or ter111111111d lor auw 
oiiCiudlfll. but 1101 lllllleld to. tile fGIIDwlnc: 
' 'llollbon olany terms Of cOnditiOns ol tillS oermft 01 
b ObtJ-c tilts lltflM by IIIIVHmllltiiiOII or tallure 10 dtsdosl tully 111 

rtlnlnt !acts: or 
C .l tlllntt Ill It" Clllldlllolts 1!111 rtOUiftS tltlltf I teiiiCIOflfY Of Otfllllllttll 

rl!ChlciiOft Of eiiiiiiiiiiiOII 01 lllllulllonJid diSChlfl'; Of 

d " de"'-11011 Ulllllll ..,...... lt1nlly ttiOIIICtf'S ftllllllll lltlllll Of tile 

efiWifllllmtnt and can only bt rqullttO to lcctDIIDit lewis by oermn 
modtiiC.IIIOII Of llf-11011. 

e. flllure 01 tile lltfllllllll to COIICIIy Willi 1111 llfO'IIIOM o1 ADPa Rlflt*IIOII No. 
9 ~ leeslu fiOIIfld "' ~ 11 A. 10 lltfetn. 

flit '*'I ol a r~Q~~at by tile ..,_ * a DlflllltiiiOCIIhaiiOII. moca11011 and 
tt~SW~~~te. Of .,......._ Of I lllllknan II D1111MC1 CllaftiiS Of IIIIICIOIIIfl 
IIOIICOfllolllnca. elliS IIOC stay any lllf1llll COfllllbOII. 

4. , ............ 

~ran II.A.l. If any ltJIC tfflulntllllldard orl)nllltblbon lindudiiiC 
111y sellldu6t II~ soec*d • _. tlllutrn standard or ~liS 
promutratec~ uncltf Aquilllon No. 2. as amtndtd (ftiUIIIIOII tstallltslllftc nltf 

QuUty SQIIdanh tor Sllliau lllllrs .. tile Sine .. AtbliSISI Of Sec1IOll 307111"' 
tilt Cltlll ~Iff Act lor I fOliC IICIIItiQM wtllelt IS omtnllft lilt ciiSotllarte lnd IIIII 
sllndlrd Of llfOIIIIIIIIOIIIS ... --IIU lilY ._..1111 Ofl1111 lllliiiiiMt Ill lid 
oenmt. IJIIS Dtf1lll1 ShiM bt IIIOIIdlld Of rtWiflell and rtiSSIIId 10 conf- 10 1111 
tOliC eHiuent SIJndlfCIS Of ~ IIIII 1111 ptfllllftlt SO IIOCihed. 

!"he oermtttft snaH comDiy wt1t1 tfflutnt S!Jndlrds or prOfltOrllons tstabiiSIIed 
unotr Rqulabon No. 2 (Arunsas Wltlr Quality SlalldafCIS). IS ......,. or 
Secllonl071al olllle Clu11 Water Act*IDDC DOiklllnts wttlhll 1111 •~n~llf'OWIIIed 
Ill lilt retuiiiiiiiS IIIII e...a ... llllldanb Ofcntl b •• M.IWII rl 1111 Otf1llll 
Ills 1101 yet bttft IIIOdrllld ID IIICOf'DOfl• 1111 rte~ .. tmtlll 

5. Ciwli • Cl-' UIWity 
Ea.ceot IS llfOWided Ill per ... ctlllllliiOfls on ""BYIIISSIIIC'" (Pin II 8.4.1.1. and 
· uosm .. !Pan u B.S.b.l. IIOCtllllt • tills oer.n Wit bt consnllld to ,.,. 1111 
ptf'llltftet 110111 on fiiiiii'IS .. IIOfiCillliiiiCa. Ally talsa Of lllltlnllly 
miSieldlftt ltDilSEIIUIIII• COfl' I I II oi ... IIOIIItQ\IIred ID bt ltOOIIIfl 
by tilt ~~~- ol tillS OlfiiiiC or aiiCIIICUit m• and ttderll statutn • 
rquiiiiiiM WIIICII ddats 1111 ,........,., IMIIOSIS ol1111 Otfllllt NY Slfii!IC1 tile 
pennallft to cflllllllll IIIIUiti114ill IIUf'SIIIIII to tilt ARansas Wlllf lnd Au 
Pollullll r..tnll Ad (kt 4n II IMt. a ......... ). 

5. Oil alld IIIII .... SIHtNa UMility 
Noallflllll did Dlflllll .... bt ~ .. llf'ldlldl1111 III1IIIUIIOII ollfty lfpl 
ICIIOfl Of rtllelle tile Cllnlllllll "-llrf I'ISDIII ... btS. bblirllls. Of oenatlln to 
.tlldlllll OtrllllliiiiS or Ny bt SUOIICl UIIOtf Sec1IOll 311 otlllt Clun Wlttr Act. 

7. Sllto l.nrl 

• 
NaCIItnc II IllS Dlflllll IIIII bt ~ .. 11Ndud11111 IMIIlullolt ol111y llpl 
aCIIOfl Of reiiiWt 1lle 11111111111 ,.. ..., I'ISDIIIItlllilllll. Ill ..... Of Dlftllbts 
esll ....... ..,_. • lilY ...... SIN Ia• Of fti\III1IOfl Ulldlf llllllnly 
pmeiWIO by SeciiOII s 10 Ill tile Clull .. ., Act. 

L ,....,., ..... 
flit ISSIIIIICa ol IIIIIOifiiiiC,_ IIIC COfiWY ... DrWff1Y fllllllllllly ..._Of ... 
UCIUIM ~-Ole C.....,. 111'1...,..,. llf!WI .. 111--'Y •any 
Ill-·.,....,......._...,.. I , .. ftdlrll. SIMIOfllcll ..... ,........ 

! . $a I Ji lltJ 
!"he OfO'IISIOIIS .. !IllS ...... ~ St'flBDit. " '"' ~~~-ollfiiS perftll1. Of the 
aDOiJCJIIOII oiiiiY pr.-ol tillS Pffiiiii iO any CIICUmstiiiU. IS lltld IIIYIIId. tllt 
,__. tor sucll!lfi'MIIM 11 0111tr acumstanca. and 1111 rtiiiiiiiiMf ollbls 

perlllll silll IIIII bt all«ttd tlllrtOY 

10. ,.,_ feet 
flit oermmte still comoty wttll II 'DOIIC.IIIif oennet 1ft rtOUiffmtnts tor 

• • ..... ., OISChlllt lllfftltiS IS oacnbeo Ill AOPCE RquiaiiOII No.9 (Rqut.IIIOII 
lor 11M fet Syslllll lor EnYtfOflmtlllll Ptrlllttsl. Fatlurt to DfOIIIIIdY 1111111 IY 
rtQIIII'tO lets Sl\all bt lfOUIIOI lor 11M OIMtor 10 lllltll• Kiln to.,_. IIIII 
11tf11111 ulldtf 1M .,_ Ill ~ CfR 122.6-t and 124 Sldl. IS ICioCMd 111 AOfiCE 
Retu1a11011 No. 6. and lilt DfOtiSIOftS ol ADPCE Rq\11111011 No. I 

SECTION 8- OPERATION AND MAINTENANCE OF 
POLLUTION CONTROlS 

I. Plotlf CIDnllell ..... ,. MM 

' · The CJtfllllftlt WI at •• biMs DIOOtiiY oomttand 11111111111 atlladlbaand 
s~ II ~ IIIII contn1 lind 1"1111111 100111IIIHCISI wtutll lit 
•MDIIII • used by lilt Dlfllll(tlt to KllliWt comtllllnca Willi tile condiiiOIIS 
ot tillS oer• l'nloef OOIQDDII lnd mlmtenlftCt ai5D IIICluda ICIIOUI• 
IJbomDfJ conlnlls and IIIOfOONII quality usuranct prouclllfts. !"hiS 
llfO'M*I ftQIIIm 1111 oom11011 ol backup or aulllllry IJCIIIMS or salllliar 
sysiiiiiS trlllell 1rt tMtallld by I periiWIIIt Ollly 1111111 1111 OOIIIDDII IS 
ntCIUifY tl Klllftl ~ Willi 1111 CondtMfts al tllllllfllll 

b. flit lltf1lll1ltt 51111 llfVYICit an ldfQIIIII ooernnc Sllft .ncn •s duly 
quaihed • c.arry aut ooera11011. lllllllllftlftet and 11s811CiuaciiOIIS IICIUiftG 
to IIISIIft COfiiiiiiUCI WO 1111 allldiiiOfiS OIIIIIS ..,_ 

2. .... .. Hilt .......... Dlt-
11 siiiiiiiOC bt I cllflml .. l Dlfllllftlt 111ft enlorcMtM ldlall IIIII II WOUld lillie 
bttn ntUSSIIY to IIIII Of fldUCt tile Cltflllllltd ldi"'Y Ill ordtr ID lllltnlllll 

cornDIIIIICt Mill tilt CIIIIII*Ofls II lilts Otrlllll UOon redldla. ..._ or llflufl II 
1111 UU_. IKtlltY. 1111 ~ Sllll. Ill 1111 fdM .._, ....... 
~~~~~~~nca wtdl liS per-. Cllltrel tndUCIIOII or dlsclllflll• IIIII lllltll 1111 
laailyiSr.-.clora..,.........-.altna...me.,...... .. .....,.... 
IDOflts.lor hi .. 1111111 1111 DflllllfY SOUfU ol DOWtf llf1111 trf .... faakly 1$ 

retllltld. IS IDil. or ....,.. .. DOWtf suDCtiy tails. 

l Oily ...... 
Tile ,.,......SIIIH Iaiii II fUSOfllllllsat• to_,. Of ...... IIIYdiKJ\aflt 

'" ........ 11 tills tllfllll wtllelt 11ts rtiSONblt ........., II actwtne1y atttc11nc 
IIUIIIIII neallll Of lilt fiiWOflllltlll 

4. a,..u If T....-. fldlitin 
a. ByfiiS.S IIOitaCIIOIIIIIttiiiiiDDII. Tile Otfllldllt lillY ........ .,_ 10 occur 

.ncn does not au. tftlutlll hlllliiiiOIIS 10 bt ei.CIIIIIId. but only rl It also IS 
lor fUIIIUIIIIIIIItiiiiiiCIIO assure eHIClent ooeralllft. !"hal IIY1IHMS alt 
not suiiiJCIIO me llf1MSIOII II Plrt II.U b. 1110 • c. 

b NOIICI 
(I) .\nllelflllld 11J111U. H 1111"'""""' ~""'"' acJftiiU ol 1111 need tara 

bJIIIU. tt 51111 suiiiiC In' IIOIICt. tl ........ at llaltlll dlylllttort 

1111 Ill• .. tile llyOm. 
121 lJnaiiiiCiOIIII llyOm. The perlllllllt sllll sulllllt ... al Ill 

unaniiCIOIIId byfiiU as rtQUiffO 111 Pan 11.0.6(24-Mur "*''· 
c. l'niiiO. ol bYIIIU. 

Ill 8y01S.S IS DI'OIIIllrt1d alld lilt lllrtC10f lillY IIIII ..... CI.III ICIIOII 
apilllt a Dlf'lldll lor byOtsL unltss: 

Ill 8YfiiSIIIIS llllnlldalllt tD ort111111DD Gl 1111. lllf1lllll IIIIUfY • 
Of .... .....,. dalllllt: 

(bl Theft ..._ Ill lttslllll allmltntS to till bylllll. IIICIIIS 1111 
use Gl ,.,...,. uut1111111 laaldles. ,...._ ol Ufttrlatld 
tiiSIIS. Of _.... duntll ..... tllflliD ol .......... 
dawn .... This COfldiiiOIIIS IIOC SIIISilld rl till D1t111111Jt could 
lla~~e tMtalldldiQUI.IIaekuO tQIIIOIIIM tolft'llllll bytMU 
wtlldiiCCumd duniiC ..... lllfllldtal ................ Of,....... __ ncr._ 

lei The lltf1lllllll suiiiiiiCIId noocas as rtQUnd "' Part 118.4 b . 
121 file OlfK11f _, .................... """-... I I 

1 

1111 lb 
..... lftlcll., 1111 dnCW ............... 1111 tlllft 

COIIIeOfls IIIIJd .-.. • Part lll.4 c.UI. 

s. u.•cr nil a 
1. Ellld ol • UOIIl M .... COfiS8Illlllllft llfilllllhl ....... Ill ICIIOII 

bflupt lor IIOfiC I I' , .. - Mil 1JcJ111111CY ........ eftilleM 
........ II .. ,.. I II Plr'l IIAS..b. II .. _.. .. .._ Ml 
de.. .... .... I. . .......... c-..-- .. ___ __..,................... . ..... . __ ...._. ............. 
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11 Condltllu~~KeU~~yilr adl -•~A..,_ ......... 
nlliallllle •lhniiiM ....... 11110111 Slllll*-tsn •. dlriUift prooeny 
11(111d. c~ 0111n11111 lap. Clf Gllltf '*""' l'fllleiiU tNt 
I II All uoset oc.cumd 11111 tNt 1111 lltf1lllftlt un Identity 1111 soeahe 

uu:selsl al 1111 UOSit 

(2) The Defllllllld IICiilly - 111111 ........ ""*"' OCiffJ•: 
13) I he ~rllllnet sublllltltd 11011Ct oltllf UOSIUS reaunG by Pan II 0 6 .. 

~ncl 

(4J fhe ~rmtnee conrOIJed With an, 1emecltiiiiii'~IH ltQIIIIfll by Part 
11 8.3 

c Burden al prooj, In any tnl~ OtlltftdiiiC 1M OlftiiiOit Sltimt ID 

tm1J11Sb tile OCCUtteftCt al Ill U11S1t IIH llle DUI!Ieft ol 1)1001. 

' · RIIMW4IS.stuca 
So1111s. sluacn. tlltef bKkWISII. or olhtt OflllullniS remo'lltel rn 1111 course ot 
tmtment Clf contrOl ol ••••at~n Slllliiii11ISOOSICI olm 1 1111nntr sut11 u ID 
omtftt any Oallvtlnt Ira. sut11 1111t1n111 ,_ 1ft11f1111 till Wltln II 1111 SUit. 
Wntltn IIIO'WIIIor SUCh 1IISCiflllliiiUSIIII 00CIIIIflll111111 1111 A0PCE. 

7. '-"' ... 
The Olflllltltt rs resoonsdlle tor mamll-cldtoualt saltt~~~nls ID Dfl'llllt 1111 
d1Sthlrlt of untrutecl or tnacieQulllly tmiiO wasta dunnc electncJI OOWtf 
l"lure fllller by means a1 111rna• ..,_ ..us. SllnCMiy llfltf11Dn. 01 

retem11111 al lllldequaltly tmlld ett1utnt. 

SECTION C - MONITORING AND RECORDS 
l ......... ,.s...-.. 

S.mllla ancl IIIIISUmnt!IIS taktll as rt0111rt11 htrttn snaM Ill reorarliCIDft of 
till WGiuiM 11111 nature al lliiiiiOMored diKlllflt dllllfll till tn11re __,... 
penocl. All samotes wlblllllln ltllillliOIIIIDnlll poma soeaflld ., thiS oennn 
11111. unltss ~ SOICIIitd. bltort llil ttltultlt 101M oriS ciiiiMd by any lllllr 
•astiStrUIII, body olwater. or SUbsiiiiCI. MonnonftiiiOIIIIS Slilll nat Ill cl\afllld 
WlliMMII nollticatllll 10 IIIII ltit IOOfcmi Gillie Director. lnllf1llltllllt daclil,.el 
Slillllle~. 

2. n.. ..... -..s 
Aooro!IN• J1ow fiiiiSurltllltll diWICIS and lllttllalb COIISIIIIIIt llltll iCat*d 
1CIIIIIIk llfJdaS Sllll be Sllldld llid 111111 Ill iiiSift 1111 accurJC'f and 
rellai*y ol IIIUSUflflltllb If 1111 -... oiiiiGIIItand diKhl,.a. The dlwas 
slilll Ill iftlllllld. c.alrllfatld IIIII ........ 1D 11114ft till 1CC11r1CY If till 
~are COIIIIIIIIIIIIflllltit acuotld uoallrllty olltlat tYIII" dna. 

OnlasllilcMdsiiiiiiiCIIIbleti ...... IIMn ..... -----· 
las !IIIII !.I~ "'"' .... dilclllfJt ,.. lllflullillt .. 111111 .. • ...... 
datlllrlt ........ Sllllbe .......................... ....,... 

l. .._,tlnfll ProceOtlm 
MociltDnnt must Ill COIIIIUC11d ICCOidiiC ID test llfO(tdum IOIIflllll Ulilllf .0 
Cf R Part 136. UIIIISS Olhtt testllfQCedum 111ft Det11 soeafltd ., tillS Olflllll The 
OHlllftll s11111 Ullbfaaa and oerton1 ...-...a IIIOCIII-•,. ........ 
I n1111111YDUI ~llllllllitHYIIS lrtoutnt ttlfiUIIi to iiiSift ICCIIIJCY ol 
measurtllltfiiS 1ncl SIIIM msure tllltllaai alltw1.., andllilllitiiiiiiC IChitiiS 
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hom tile t- lilt .,.,....... '*-s ltllfl o1 1111 CII'CIIIIISII~ A wntltll 

sub~Nwon W I lise be DfOWidld WlfiMI 5 days o1 IN 111M tilt penlllftll 

l'lecOIIIa IQII ol lilt ClltwDtlilca. f1le wntltll ~ slid COII1IIft 
the tot~owmc tniOI!IIIIIOII: 
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PART III 
OTHER CONDITIONS 

1.Acute Biomonitoring Requirements for outfall 002. 

a. The permittee shall test the effluent for toxicity in 
accordance with the provisions in this section. Acute toxicity is 
defined as a statistically significant difference at the 95% 
confidence level between survival in the appropriate test organism· 
in a specified effluent dilution and the control (0% effluent). 

b. The permittee shall initiate the following series of tests 
within 60 days of the effective date of this permit. The toxicity 
test and associated analyses specified in paragraphs e. and f. 
below shall be conducted once per quarter. All test organisms, 
procedures, and water quality assurance criterion used shall be in 
accordance with the latest revision of "Methods for Measuring the 
Acute Toxicity of Effluent to Freshwater and Marine Organisms". 
The following tests shall be used: 

(1) Acute 48-hour static renewal definitive toxicity test using 
Daphnia pulex 

(2) Acute 48-hour static renewal definitive toxicity test using 
fathead minnow (Pimephales promelas). 

c. A minimum of five effluent dilutions in addition to an 
appropriate control (0% effluent) shall be used in the toxicity 
tests. These additional effluent concentrations shall be 100%, 
10%, 1%, 0.1, and 0.003%. The low-flow effluent concentration 
(critical dilution) is defined as 0.003% effluent; the 1/2 low-flow 
effluent concentration is defined as 0.1% effluent. If more than 
10% of the test organisms in any control die, that test (both 
control and effluent) is inval~d and a retest shall be conducted. 
Any retest shall be initiated within 15 days of the termination of 
the invalid test. 

d. The samples shall be collected at a point following the last 
treatment unit. Dilution water used in toxicity tests will be 
receiving water collected as follows: 

( 1) 

(2) 

for rivers and streams, at a point upstream but as close as 
possible to the discharge point; 

for lakes and reservoirs, at a point as close to the point 
of discharge as possible but unaffected by the discharge • 
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(J) if rece~v~ng water is unsatisfactory as a result of 
pre-existing in-stream toxicity (greater than 10% mortality 
in the control), the permittee shall substitute synthetic 
dilution water or, with prior written approval from ADPCE, 
natural water which has been determined to contain no 
toxicants. The permittee must also report to ADPCE the 
toxicity of the receiving water. Regardless of which of 
the above is utilized, the pH, hardness and alkalinity must 
be similar to that of the receivin9 water. When using 
synthetic dilution water the perm1ttee shall insure that 
the concentration of total suspended solids (TSS) shall be 
less than or equal to that in the receiving water. 
S¥nthetic water may be used exclusively for all control and. 
d~lution water in all subsequent tests. 

e. Flow-weighted 24-hour composite samples representative of dry 
weather flows during normal operation will be collected from 
o~t~alls(s) 002. The 24-hour composite sample consi~ts .of a a 
m1n1mum of 12 effluent portions collected at equal t1me ~ntervals 
and combined in proportion to the average flow or a sample 
collected proportional to flow from each outfall for the day the 
sample was collected. The maximum holding time for any effluent 
sample shall not exceed 72 hours. The toxicity tests shall be 
initiated within 36 hours of collection of the first 24-hour 
composite sample. The permittee shall collect a second 24-hour 
composite sample for use during the 24-hour renewal of the test 
solutions. Samples shall be chilled to 4 degrees centigrade when 
collected, shipped and/or stored. 

f. ~en collecting composite samples for toxicity testing, the 
perm1ttee shall also analyze effluent for all parameters as 
specif~e~ in Part 1, Section A of this permit. These.analyses may 
be .ut1~1zed ~s those required in Pa~t 1, Sect~on A for the 
mon~tor~ng per1od encompass~ng the toxic1ty test or may be in 
addition to the requirements of Part 1, Section A, at the 
permittee's discretion. The results of these analyses shall be 
included in the full report required in paragraph g. below. 

9·. The pe~itte~ sh~ll prepare a full report of the results of the 
1n1tial b1omon1tor~ng test in accordance with "Methods for 
Measuring the Acute Toxicity of Effluent to Freshwater and Marine 
Organisms", Section 13 (Report Preparation and Data Utilization), 
~nd shal~ forward . a copy of the report to AOPCE along with 
~nformat1on requ~red by paragraph h. below. Subsequent full 
reports shall be prepared for each test but shall not be submitted 
unless specifically requested by the Department. However, all 
reports shall be retained by the permittee as required by Part II 
C.7 of this permit. 

h. The permittee shall submit the toxicity testin9 information to 
ADPCE on forms provided by the Department along w1th the Discharge 
Monitoring Re~ort (DMR) submitted for the end of the reporting 
period follow1ng the toxicity test • 
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i. If no toxicity occurs within the first year of toxicity testing 
for all organisms at the effluent dilution equivalent to 1/2 of the 
dilution at low flow (0.1\ effluent), the permittee shall certify 
this information in writing to AOPCE and these biomonitoring 
requireme~ts may be reduced in frequency or discontinued, with the 
pr1or, wr1tten approval of the Department. 

j. If a toxicity test 
demonstrates toxicity 
permittee shall continue 
fre~ency of once per 
perm1t. 

at one-half low flow (0.1\ effluent) 
during the first year of testing the 
biomonitoring after the first year at a 
six (6) months for the duration of the 

k. When results of biomonitoring submitted under paragraph g. 
above indicate lethality in the permittee's dischar~e at low flow 
conditions (0.003\ effluent), the Department mar requ1re increased 
biomonitoring by the permittee. Any such 1ncrease shall be in 
writing from the Department and will include the frequency and 
duration of the testing. 

1. The permittee shall submit the results of the increased 
biomonitoring conducted under paragraph k. above to ADPCE within 
15 days of the receipt of the results. If the results of the tests 
show no lethality at the low flow dilution, the permittee may 
return to the testing required under paragraph g. above, with the 
written authorization of the Department . 

m. If the results of the verification testing required in 
paragraph k. above indicate lethality in the effluent at low flow 
dilution (0.003\), the permittee shall submit a plan for a Toxicity 
Reduction Evaluation (TRE) and shall continue toxicity testing at a 
frequency of once per month on the species showing lethality, using 
the sample protocols as specified in paragraphs a-f above, until 
the expiration date of this permit. 

n. An acceptable TRE plan, including a proposed implementation 
schedule, shall be submitted to the Department within 60 days of 
receipt of the results under paragraph k. above showing a lethal 
effluent. The plan will be reviewed by the Department. If deemed 
acceptable, the permittee shall be notified and the TRE plan shall 
become a requirement of this permit. Incomplete or unsatisfactory 
TRE plans and/or schedules will be returned to the ~ermittee for 
correction of deficiencies. Failure to correct defic1encies within 
30 days shall be a violation of this permit. The TRE should be 
designed to: (1) determine what chemicals, practices, or 
manufacturing processes are causing toxicitr; (2) determine the 
effectiveness of alternative control opt1ons in reducing the 
discharge of toxic pollutants, (3) determine what parameter or 
specific chemicals would be a likel¥ indicator of toxicity for 
monitoring purposes; and (4) develop an 1mplementation schedule • 
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o. The permittee shall conduct the TRE in accordance with the 
approved schedule and, upon completion, the permittee shall prepare 
a report which contains, at a minimum: 

(1) the source of the toxicity ~e.g. constituents; class of 
toxicants, suspected industr~al contributors, etc.); 

(2) results of any treatability studies conducted; 

(3) discussion of alternative treatment or 
techniques to reduce or eliminate toxicity; 

management 

(4) selection of the appropriate course of action to be 
followed by the permittee; 

(5) an implementation schedule for making changes to reduce 
toxicity. 

P· Upon completion of the TRE, the permittee shall select an 
appropriate course of action to reduce or eliminate the toxicity, 
and shall submit an application for modification of this permit, 
including a proposed schedule for accomplishment. Additionally, if 
recommended solutions include construction or modification of the 
treatment srstem, an application for a construction ~ermit shall 
also be subm1tted. The above application shall be subm~tted within 
90 days of completion of the TRE • 

q. This permit may be reopened to require further biomonitoring 
studies, Toxicity Reduction Evaluation (TRE) and/or effluent limits 
if biomonitoring data submitted to the Department shows toxicity in 
the permittee's discharge. Modification or revocation of this 
permit is subject to the provisions of 40 CFR 122.62, as adopted by 
reference in ADPCE Regulation No. 6. Increased or intensified 
toxicity testing may also be required in accordance with Section 
308 of the Clean Water Act (Act 472 of 1949, as amended) . 
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~ 2. Acute Biomonitoring Requirements for Outfall 001. 

~ 

~ 

a. The permittee shall test the effluent for toxicit¥ in 
accordance with the provisions in this section. Acute toxic1ty is 
defined as a statistically significant difference at the 95\ 
confidence level between survival in the appropriate test organism 
in a specified effluent dilution and the control (0\ effluent). 

b. The permittee shall initiate the following series of tests 
following the first significant ~recipitation event, but no later 
than sixty (60) days of the effectJ.ve date of this permit. The 
toxicity tests and associated analyses specified in paragraphs· 
e. and f. below shall be conducted once per quarter for 1 year. 
All test organisms, procedures, and water quality assurance 
criterion used shall be in accordance with the latest revision of 
"Methods for Measuring the Acute Toxicity of Effluent to Freshwater 
and Marine Organisms", EPA/600/4-85/013. The following tests shall 
be used: 

(1) Acute 48-hour static renewal definitive toxicity test using 
Daphnia pulex 

(2) Acute 48-hour static renewal definitive toxicity test using 
fathead minnow (Pimephales promelas). 

c. A minimum of five effluent dilutions in addition to an 
appropriate control (0\ effluent) shall be used in the toxicity 
tests. These effluents concentrations shall be 100\, 50\, 25t, 
12.5t, and 6.25\. The low-flow effluent concentration (critical 
dilution) is defined as 100\ effluent. If more than 10\ of the 
test organisms in any control die, the toxicity test, including 
control and all effluent dilution shall be repeated. Any retest 
shall be initiated within 15 days of the termination of the invalid 
test. 

d. The samples shall be collected at a point following the last 
treatment unit. Dilution water used in toxicity tests will be 
receiving water collected as follows: 

(1) for rivers and streams, at a point upstream but as close as 
possible to the discharge point; 

(2) for lakes and reservoirs, at a point as close to the point 
of discharge as possible but unaffected by the discharge. 

(3) if receiving water is unsatisfactory as a result of 
pre-existing in-stream toxicity (greater than 10\ mortality 
in the control), the permittee shall substitute synthetic 
dilution water or, with prior written approval from ADPCE, 
natural water which has been determined to contain no 
toxicants. The permittee must also report to ADPCE the 
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toxicity of the receiving water. Regardless of which of 
the above is utilized, the pH, hard.ness and alkalinity must 
be similar to that of the receiving water. When using 
synthetic dilution water the permittee shall insure that 
the concentration of total suspended solids (TSS) shall be 
less than or equal to that in the receiving water. 
S~thetic water may be used exclusively for all control and 
d~lution water in all subsequent tests. 

e. Grab samples representative of dry weather flows during normal 
operation will be collected from outfall 001. The maximum holding 
time for any effluent sample shall not exceed 72 hours. The 
toxicity tests shall be initiated within 36 hours of collection of. 
the first grab sample. The permittee shall collect a second grab 
sample for use during the 24-hour renewal of the test solutions. 
S~ples shall be chilled to 4 degrees centigrade when collected, 
sh~pped and/or stored. 

f. When collecting samples for toxicity testing, the permittee 
shall also analyze effluent for all parameters as specified in Part 
1, Section A of this permit. These analyses may be utilized as 
those required in Part 1, Section A for ~e monitoring period 
encompassing the toxicity test or may be ~n addition to the 
requirements of Part 1, Section A, at the permittee's discretion. 
The results of these analyses shall be included in the full report 
required in paragraph g. below • 

9· The permittee shall prepare a full report ot the results of the 
lnitial biomonitoring test in accordance with "Methods for 
Measuring the Acute Toxicity of Effluent to Freshwater and Marine 
Organisms", Section 13 (Report Preparation and Data Utilization), 
and shall forward a copy of the report to ADPCE along with 
information required by paragraph h. below. Subsequent full 
reports shall be prepared tor each test but shall not be submitted 
unless specifically requested by the Department. However, all 
reports shall be retained by the permittee as required by Part II 
C.7 of this permit. 

~· The permittee shall submit a summary of the toxicity testing 
~nformation to ADPCE on summary forms provided by the Departme.nt 
along with the Discharge Monitorin9 Report (DMR) submitted for the 
end of the reporting period follow~ng all toxicity tests. 

i. If results of the toxicity tests at the low flow dilution (lOOt 
effluent) demonstrates lethality, the permittee shall resample and 
again conduct the toxicity test(s) for the species that showed 
lethality. The retests shall consist of two (2) consecutive 
toxicity tests conducted within thirty (30) days of receiving 
information demonstrating lethality at low flow. 

j. If the results of the retest~ntinue to demonstrate lethality, 
and after written notification ~the Department, the permittee may 
be required to submit to ADPCE an approvable plan for conducting a 
Toxicity Reduction Evaluation (TRE). A TRE plan would specify the 
approach and methodology to be used in performing a TRE and the 
date on which it would commence. 
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k. This permit may be reopened to require further biomonitoring 
studies, Toxicity Reduction Evaluation (TRE) and/or effluent limits 
i f biomonitoring data submitted to the Department shows toxicity in 
the permittee's discharge. Modification or revocation of this 
permit is subject to the provisions of 40 CFR 122.62, as adopted by 
reference in ADPCE Regulation No. 6. Increased of intensified 
toxicity testing may also be required in accordance with Section 
308 of the Clean Water Act and Section 8-4-201 of the Arkansas 
Water and Air Pollution Control Act (Act 472 or 1949, as amended) . 
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Arkansas Department of Pollution Control & Ecology 
P.O. Box 9583 
Little Rock, AR 72209 

Re: AR 003 6412 - Report of Non-Compliance - March 1991 

Outfall 001 is an intermittent discharge of excess stormwater. A 
grab sample for rainfall on March 1 showed coo and pH out of permit 
limits. 

Attached is a summary of the stormwater analysis for the period of 
December 1990 through April 1991. All analysis for April is within 
permit limits. 

A change in the permit parameters form grab sampling to composite 
samples, or a more frequent period of grabs, will probably be more 
representative of the actual total discharge . 
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pH pH Suspended ~;. Ph• • Tot Pestfcid 
One Flow Low High CQ) Chlodde Sol ida Nitrogen Ofl/Gr-eue . ,...b) (pP)) 

·----- ----- -------- ---------- --------- ---------- -------- ------------
12/18/90 220,000 7. 1 9.9 812.9 323.3 2!7.0 0.0 22.2 180.0 1275.1 . /90 160 9.0 9.0 697.9 614.3 978.6 0.0 7.7 6100.0 819.5 

.._../ 

1/01/91 43,200 6.1 8.8 90.9 291.0 219.5 3.0 0.0 1850.0 560.4 

1/09/91 54, no 7.8 7.8 63.3 258.7 190.0 2.0 8.8 135.0 486.5 

2/19/91 376,000 7.9 7.9 121.0 37.7 391 .6 2.3 4.8 82.0 1331.7 

2/20/91 103,680 8.5 8.5 387.3 
---

541.5 191 .o 10.5 4.5 2208.0 769.4 

3/01/91 1,100,000 9.2 9.2 512.7 .....__.. 315.0 182.0 24.3 8.6 165.0 1679.8 

4/04/91 590, 000 7.9 7.9 86.3 32.7 6n.5 9.1 3.6 1n.5 1044.2 ~0 .so.~''5 ~ 
4/12/91 1,360,000 8.2 8.2 86.6 23 .5 705.7 4.7 7.0 40.0 516.6 

... tJP ""'SIC 
4/13/91 1,040,000 7.2 7.2 65.0 15.5 2226.7 2.5 2.5 39.0 558.6 Ct Pb 
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March 27, 199 1 

Arkansas Department of Pol lution Control & Ecology 
8001 Nati onal Driv e - P.O. Box 9583 
Little Rock, AR 72209 

Re: NPDES AR 003 6412 - February 1991 Report 

Dear Sirs: 

We exceeded permit conditions for COD in February, but have no 
definitive reasons as to why. Suspended solids leve l s were also 
very high due to constructi on on the plant site. We have graded and 
tilled most of the open areas on the plant site and p l anted grass 
seed. This resulted in excessive erosion due to the heavy rains in 
February. We anticipate that this will ease further erosion as well 
as make the area a more pleasant sight. 

Please note on the DMR for Outfall 001 (TX1 A) , the permit sample 
type stated is Composite, however the permit calls for a Grab 
sample. The samples taken were indeed grab samples. Perhaps 
composite samples might be a better choice. Two grab samples taken 
24 hours apart for our Outfall 001 are not very representative of 
the actual discharge since it depends on the amount , duration, and 
intensity of rainfall. 

Sincerely, 

1V>aditi 
Joe E. Porter 
Environmental Engi neer 

: ••• 0 ... ' : .! 
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Feb 12, 1991 

Leda F. Johnson 
Arkansas Department of Pollution Control & Ecology 
P.o. Box 9583 - 8001 National Drive 
Little Rock, AR 72209 

RE: NPDES Permit No. AR0036412 
Report of noncompliance 

In November and December 1990, Ammonia-nitrogen permit limits was 
exceeded on 11/7/90 for daily maximum. For the dates of 10/31/90 
to 11/7/90 the concentration changed from 40.2 to 103 mgjliter. 
We really don't believe this to be realistic and had only recently 
changed our analytical procedure from wet chemistry to electrode. 
The electrode method does give us consistently higher values for 
which we have no current explanation. Again in December laboratory 
values went from 81. o mgjliter on 12/12/90 to 190 mgjliter on 
12/19/90. We are submittinq samples to third party analysis in an 
effort to determine the proper amm~nia-nitrogen values. 

The maximum values for outfall 001 in December are valid for very 
low flow; approximately 10% of the 220,000 total discharge. We 
extended our discharge time period at reduced flow rate in order 
to collect two grab samples for a biomonitoring test. We also feel 
this greatly influenced the results of that test. It will be 
repeated, per our permit, as weather conditions warrant. 

This report should have been submitted earlier, but the ammonia 
laboratory analysis is still under investigation. Should you have 
any questions please feel free to contact us. 

cc: J.H. Miles 
T.J. Lodice 

. .. 

. . .. 

Sincerely, 

~ardti> 
Joe E. Porter 
Environmental Engineer 

. :";:.t~· .• ~ ·-- --·-·· . ·-.. .. ':" ... . ..) 

.. ...... _ .. .. . :: '- . ""; , .. 
' . -. '~ 

·. ·:1 
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CEDAR CHEI\11CAL CORPORATION 
P.O. Box 2749. Hwy. 242 S . • Wnt HelellL AR 72390 

15011572·3701 • F"u No. 501-572-3795 

Diana Buck (6W-EAO) 
U.S . En vi ron mental Protection Agency 
1445 Ross Avenue, Suite 1200 
Dallas, Tx. 75202 

Re: NPDES Permit No. AR 003 6412 

Dear Ms. Buck : 

Sep 15, 1989 

In following up our telephone conversation, we are providing you with 
the following information : 

1. The first date is in error. The correct date is 4/17 / 88 
2. The second date should be 11 / 26 / 88 
3. The third date should be 1/ 30 / 89 

Additional information was reported on the DMR form for the reporting 
month. Copies of these reports are attached and the specific dates 
you requested are as noted above . 

cc : Mr. Vince Blubaugh 
Chief, Water Division - ADPC&E 

John H. Miles 

Si~ 

~ 
Joe E. Porter 
Environmental Engineer 

r·~ 
. , • •• ,~ t:"' ,.. ;o :t ~ ,. ~ ·~· I •' t Ia • • •• ..., •. ,. 

I ....., # • I . l • ! ··.\ ·~ I • • : :·.. . t' ,· I If ' ·• .. - ·• . ···• 
, . •j 1i 11 -. '-_:) 

'ocr:s·-1gag 

6Vv-EA. 
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September 7, 1989 

REPLY TO: 6W-EAO 

t~r. Joe E. Porter 
Environmental Eng ineer 
Cedar Chemical Corp. 
P.O. Box 2749 
West Helena, Arkansas 72390 

1445 ROSS AVENUE. SUITE 1200 

DALLAS. TEX~S 75202 

Re: NPDES Permit No. AR0036412 

Dear Mr. Porter: 

'7=\) ~ ,-:::"\ :;':3 '1 '.' 7 ~ fnt 
.._II J •• • , ..... J v L~ Ill :.1 

I - \ - '-' ·- }J 
J .I · -

Jc- ~ - ·cqQ I u _..., _ 

6W-EA 

We note that your facility is in violation of the above referenced permit, 
specifically, the following violations: 

Date all; Outfall Parameter Violation Permit Limit 
~ 

4117;j{ 001 COD, 7 -day avg. 134.5 mg/1 100 mg/1 
pH, max. 9.3 s.u. 9.0 s.u . 

*11/88 001 COD, 7-day avg . 134 .8 mg/1 100 mg/1 
*1/89 001 COD, 7-day avg. 181 mg/1 100 mg/1 

Noncompliance reports for the above asterisked violations have not been 
received. You need to submit the information required in your permit within 
ten (10) days of receipt of this letter. 

Your facil ity should take whatever remedial action is necessary to prevent the 
recurrence of the violations noted above. 

A report of the above violations will be placed in your file. The report will 
be used in our considerat ion of the appropriate action to be taken in the 
event of future violations. Future enforcement actions could include 
aami nistrati ve compliance orders, administrative penalty orders , and/or 
referral to the United States Department of Justice for judicial action \<tith 
monetary fines. 

If you have any questions, please contact me at the above address or telephone 
(214) 655-6455. 

Sincerely yours, 

~~~~ /t--tr~~· 
Diana Buck 
Environmental Assistant 
Enforcement Branch (6W-EAO) 

cc: Mr. Vince Blubaugh 
Chief, Water Division 
Arkansas Department of Pollution 

Control and Ecology 
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CEDAR CHEJ\.'IICAL CORPORATION 
24th Aoor • .5100 Poplar Avenue • Memphu, TN 38137 • 901-68S-S348 

Diana Buck (6W-EAO ) 
U. S. Environmental Protection Agency 
1445 Ross Avenue 
Dallas , Tx. 75202 

Re: NPDES Permit No . AR0036412 

Dear Ms. Buck: 

REPLY TO· P 0 BOX 2749 
WEST HELENA. AR -:390 
(~01) ~72·3701 

June 21, 1988 

On March 31, 1988 we experienced heavy rainfall which caused us to use 
our Outfall 001 for stormwater discharge. Four samples taken during the 
discharge period showed COD valves ranging from 49 . 3 to 201 . 8 with an 
average valve to 124. 4 mg / liter. 

On April 17, we again released excess rainfall with a pH of 9. 3 and an 
average COD of 134.5. 

We have found no particular reason for these val-..es to be outside stated 
permit limits. All other parameters were in order and there is no reason 
to believe that these d ischarges would have any adverse effect on human 
health or the environment . An addit ional d ischarge in the month of May 
had all parameters within permit limits. · 

Sincerely , 

~ 
Joe E. Porter 
Environmental Engineer 

cc : John Miles 

6W-EA 
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CEDAR CHEl\'llCAL CORPORATION 
:~Floor • SIOO Poplar A~enue • ~1emplus. T:-1 3813i • O()J-085-5348 

Diana Buck (6W-EAO) 
U.S. Environmental Protection Agency 
1445 Ross A venue 
Dallas I Tx. 75202 

Re : NPDES Permit No. AR0036412 

Dear Ms . Buck: 

R£PL Y TO P 0 BOX :.7.19 
WEST HELENA .""R '":390 
son ~;:.rot 

June211 1988 

On March 31 1 1988 we experienced heavy rainfall which caused us to use 
our Outfall 001 for stormwater discharge. Four samples taken during the 
discharge period showed COD valves ranging from 49.3 to 201.8 with an 
average valve to 124. 4 mg/liter. 

On April 17 I we again released excess rainfall with a pH of 9. 3 and an 
average COD of 134.5. 

We have found no particular reason for these valves to be outside stated 
permit limits. All other parameters were in order and there is no reason 
to believe that these discharges would have any adverse effect on human 
health or the environment. An additional discharge in the month of May 
had all parameters within permit limits . 

Sincerely I 

~ 
Joe E. Porter 
Environmental Engineer 

cc : John Miles 
• • ~ .• ,~ tt.fC!) 

·---·---· I •· U " .• .... ~ ,_..,. fT'G-.• ........... 
JUN 2 4 1988 

6VV-EA .. , ... . 
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STATE OF ARKANSAS 
DEPARTMEi\TT OF POLLUTION CONTROL AND ECOLOGY 

SOOI NATIONAL DRIVE. P.O. BOX 8913 
UITLE ROCK. ARKANSAS 7'-209 

MAY 07 1991 

Mr Joe E Porter 
Cedar Chemical Corporation 
P o Box 2749 
lv Helena, AR 72390 

PHONE: (501)562-744 

RE: NPDES Permit No. AR0036412 

Dear Sir: 

We have reviewed your NPDES file and note the following recent 
violations of your permit for the period ending MAR 31 1991: 

OUTFALL 
001A 
001A 
002A 

PARAMETER 
COD 
PH 
NO VIOLATIONS 

VIOLATION 
512.7 
9.2 

LIMIT 
100 
9.0 

UNITS 
mg/1 daily max . 
s. U. max. 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Pollution Control Act. You are 
expected ta take all reasonable measures .necessary to eliminate or 
preven~ the recurrence of such violations. 

The Noncompliance report submitted with your DMR was not complete . 
The reasons for noncompl iance and the actions taken to correct the 
problems are required to be reported. A corrected NCR is to be 
submitted within 10 days of the date of this letter. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported. In the event of future 
violations, we will use this information in· determining what 
appr opriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address or telephone {501) 562-7444. 

Sincerely, . 
/.' 

_/ _:,-' .'I 
,.. J .; • - / .r:'),;.{' , _ 
~ --~'- - It> ~·JI. j 

· · Leda F ... ,..Johnson 
Enforcement Assistant 
NPDES Enforcement Section 

.:.:-:: .:l 
.... -· · .-... ·..; -'~ .. ~ ----· 

-......... .. . . . : - ..... .__. __ 
- ···-

. ... '· -
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STATE Of ARKANSAS 
DEPAR~lliNT OF POLLUTION CONTROL AND ECOLOGY 

ROOt NATIONAL DRIVE . P . O . BOX R913 
LITTLE ROCX . ARKANSAS 72219 - 8913 

PHONE : ( S0l ) S6 2 -7 444 

May 3, 1991 

Mr. Joe E. Porter 
Environmental Engineer 
Cedar Chemical Corporation 
Post Office Box 2749 
West Helena, Arkansas 7 2390 

FAX : (S OI )S 62 - 4632 

RE: Biomonitoring data results-- 001 outfall 

Dear Mr. Porter: 

Our review of your 12/ 20/ 90 and 02/ 20/ 91 acute biomonitoring 
reports indicated significant lethality to both Daphnia pulex and 
Pimphales promelas. In accordance with your NPDES permit, Part 
III, 2.i., a retest for both species is required which consists of 
two· ( 2 ) · consecutive· toxicity tests conducted within thirty ( 30) 
days of receipt of this letter. If th~se tests also demonstrate 
lethality, then a toxicity reduction evaluation plan (TRE) may be 
required by the Department. 

If you have any questions or need further information regarding 
this matter, please contact us . 

Sincerely, 

&J>-,~~ 
V' 

Bob Singleton 
Engineer, Water Division 

cc. Joslyn Burleson ... ... - . ~· . 

--.. ~ . . -
..... , 

"'.)I''\.· • 

, J 

.• .... : •. .-: --;-:- : : .·"* • :! 

•••••u • C:""_l...~ 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

1001 NATIONAL DRIVE. P.O. BOX 1913 
urrt.E llOCX. AIUCANSAS 72ll9-&913 

April a, 1991 

Mr. Joe E. Porter, 
Environmental Engineer 
Cedar Chemical Corporation 
Post Offi ce Box 2749 

PHONE.:(501 )562-7"" 
FAX:(SOI)S62-4632 

West Hel ena, Ark~~sas 72390 

RE: NPDES Permit AR0036412 

Dear Mr. Porter: 

r:::-:-r- ---' Ll·~-· .... _I - · ' --r-::r--.... I - - . -- ····-- I 
I i J j :"' I I; 

, ,...., 1 ,.l ,-R 'J- ·1 \la~ , 
1
' i 1 

; - .., .., I I I ' 

Ll' L 1 r-------_ I I I •I, _ , _, - , , 
~'-- t _, - r 

-._, '-- t_; - ~ L:... ' 

7 
We are in receipt of your discharge monitoring reports for outfalls 
001 and 002, and the results of the Biomonitorin~ testing on 
Outfall 002. However, we have not received the B1omonitoring 
report on Outfall 001, which is required by your NPDES permit--see 
Part III, pages 5-7 . 

Please submit this report within 10 d":_YS of the date of this letter 
so we can correct your file. 

If you have any questions, you can call me at (501) 570-2138. 

Sincerely, 

-.../ ./ --7 ,. 
~..-t..;, ~ . .c;t.-£~ 

Leda F. J ohnson 
Administrative Assistant 
NPDES Enforcement Section 

cc: 

CEDAR1729 

. . . . . .. .. 
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STATE OF ARKANSAS 
DEPARTML~ OF POLLUTION CONTROL AND ECOLOGY 

1001 NATIONAL DRIVE. P.O. BOX 8913 
LIITLE ROCK. AR..KANSAS T'-109 

PHONE: (501)562-7444 

APR 04 199 1 

Mr J oe E Porter 
Cedar Chemical Corporati on 
P o Box 2749 
W Helena, AR 72390 

RE: NPDES Permi t No. AR0036412 

Dear Sir: 

We have reviewed your NPDES file and note the following recent 
v i olati ons of your permit for the period ending FEB 28 1991: 

OUTFALL 
001A 
TX1A 
TX2A 
002A 

PARAMETER VIOLATION 
COD 387.3 

NO VIOLATIONS 
NO VIOLATIONS 

1 

LIMIT 
100 
report 

UNITS 
mg/1 dail y max. 

Violations of your NPDES permi~ are sub~ect to enforcement action 
under the Arkansas Water and A~r Pollut~on Control Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recu.rrence of such violations. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported. In the event of future 
violations, we will use this information in determining what 
appropriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501 ) 562-7444. 

Sincerely, 

tt~~~ J ,z;{.;__,_ 
'Leda F. ""Johnson 
Enforcement Assistant 
NPDES Enforcement Section 

.. ..-------.- .. ,·. ~-.. '.':~ 

/ _,.c:-""'<.. ·- ... 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL A1\'D ECOLOGY 

February 5, 1991 

8001 NATIONAL DRIVE. P.O. BOX 8913 

UITLE ROCK, ARKANSAS 72219-8913 
PHONE:(SOI )562-7444 

FAX:(501)562-4632 

Mr. Joe Porter, Environmental Engineer 
Cedar Chemical Corporation 
Post Office Box 2749 
West Helena, Arkansas 72390 

RE: NPDES Permit No. AR0036412 

Dear Mr. Porter: 

We have reviewed your NPDES file and note the following recent 
violation(s) of your permit: 

DATE OUTFALL PARAMETER 

12/90 001A 
12/90 OOlA 

12/90 001A 

*COD, daily max. 
*Oil and Grease; 

daily maximum 
*Ammonia-Nitrogen, 

30 day average 
daily maximum 

VIOLATION 

812.9 mg/1 

22.2 mg/1 

12.6 lbsjday 
33.9 lbsjday 

PERMIT LIMIT 

100 mg/1 

15 mg/1 

10 lbsjday 
20 lbsjday 

This report was submitted after the Jan. 25th deadline. This is a 
violation of your NPDES permit. In the future, all DMRs are to be 
postmarked before the 25th of the month following the end of the 
monitoring period as required by your permit. 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Pollution Control Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recurrence of such violations. 

A noncompliance report for the above asterisked violation has not 
been received. Part II, Section D, 5, 6, and 7 of your permit 
specifically deals with the requirements of submitting noncompliance 
reports. These reports need to include the cause of noncompliance, 
the length of time it is expected to continue, and the corrective 
actions taken to prevent the noncompliance from recurring. 

,; ~ (., /y' / .;_ 
• ~ - ..L 

-""-c----=·:..__· _ ... 

....._ ____________ ~- -
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Page 2 

Noncompliance reports are required by your permit. By not submitting 
these reports when you violate the effluent limits in your permit, 
you are violating the requirements of the permit and, if not 
corrected, can be subject to enforcement action. This is a very 
important requirement that cannot be overlooked. A noncompliance 
report on the effluent violations reported on the November DMR has 
not yet been received in response to the warning letter mailed on 
Jan. a, 1991. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501) 570-2138. 

Sincerely, 

.j _p _,d , 

.~d ,(~, .....r n~.,._., 
Leda F . .Johnson 
Administrative Assistant 
NPDES Enforcement Section 

cc: Water Inspector 
Mark Bradley, Enforcement Engineer 

CEDAR1673 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

8001 NATIONAL DRIVE. P.O. BOX 9583 

UITl.E ROCK. ARKANSAS 72209 

PHONE: (501)562-7444 

JAN 08 1991 

Mr Joe E Porter 
Cedar Chemical Corporation 
P o Box 2749 
W Helena, AR 72390 

. 
RE: NPDES Permit No. AR0036412 

Dear Sir: 

We have reviewed your NPDES file and note the following recent 
violations of your permit for the period ending NOV 30 1990: 

OUTFALL PARAMETER 
002A · NH3-N 
002A NH3-N 

VIOLATION 
11.7 
21.3 

LIMIT 
10 
20 

UNITS 
lbsjday monthly avg. 
lbsjday 7-day avg. 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Po1lution Control Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recurrence of such violations. A non-compl.iance rep·ort 
is required for ail violations. ·Your. failure ·to submit required 
non-compliance reports constitutes additional violations to your 
permit. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported. In the event of future 
violations, we will use this information in dete~ining what 
appropriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501) 562-7444. 

Sincerely, 
..t ~ --:/~ 

•'~~~b • ., J . )';1~ ... ~---
Leda F. Johnson 
Enforcement Assistant 
NPDES Enforcement Section 

... 
- .: 

/ . ../ •-t /' -' . J 
- ,."""'(..G....- I .. 
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UNITED ST~ .:s ENVIRONMENTAL PROTECTIO 
6608 Hornwood Drive 

Houston, Texas 77074 

.iENCY 

SUBJECT: Laboratory Report: Vert ac, Inc., West Helena, 
Arkansas 

DATE: n - ~ • ·-7':1 
1.. I ~ ~ I..,. <J 

FROM: Williim D. Langley, Chief, 

TO: 

Laboratory Services Sect i oq~ Houst on Branch , 6ASAHL 
.. 

Oscar Rami rez, Acting Director 
Surveil l ance and Analys i s Di visi on, 6ASA 

Thru: Malcolm F. Kallus . /
1 
~ 

Chief, Houston Branch, 6ASA~ 

A sample of was t e treatment effluent, outfall 002, taken by L. Frank 
Mayhue at Vertac, Inc., West Helena, Arkansas, on July 24, 1979, was 
received at the Houston Branch Laboratory on August 9 with request for 
complete priority pollutant type analysis. The following are the re
sults of our analytical characterization of this sample. 

Parameter Analyzed 

Antirony, Sb 
Arsenic, As 
Beryllium, Be 
Cadmium, Cd 
Chromium, Cr 
Copper, Cu 
Lead, Pb 
Mercury, Hg 
Nickel, Ni 
Selenium, Se 
Silver · Ag 
Tha 11 rum, T1 
Zinc, Zn 
Cyanide, Total 
Phenols 

as CN 
f 

Concentrat i on Found 

<20 ug/1 (ppb) 
<20 " 
<20 " 
60 " 

<20 " 
65 • 
90 " 
<0.2 " 

155 • 
<10 • 

25 • 
Analytical Interference 

111 ug/1 (ppb) 
20 " 
96 II 

Chlorinated Pesticides and PCB's by Gas Chromatography/Electron 
Detector 

None detected. Detection limit = <0.1 ug/1 for chlorinated pesticides; 
<1 ug/1 for PCB's. 

Organics by Gas Chromatography/Mass Spectrometry 

Dichlorobenzeneami ne, isomer 1 
isomer 2 

RECEIVED 
NOV291979• 

IP~ 
t.tll;H n 
~ ~" aw. 
RD. A.Ur. 

30 ug/1 (ppb) 
440 ug/1 (ppb) 

RECE\\JED 
nt.c 2 o '97~ 

G~t.u 
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SECTION G • Rs.:ordt and F'tooo"tS 

RECORDS AND REPORTS MAINTAINED AS HEOUIAED BY PERMIT • ,8(Yes . ONO 0 N/A (Funhu t .tplcnanon atta.:hcd 

DETAILS: 

• I ADEQUATE Rt-:::0?.0<; MAIII:TAINi:O OF· ... !:1.\IIPI I~.o OATE Tl:t1; , I!XACT LDCATI~~ 2 V ES 
,...., .._ NO ONil\ 

Iii I .A N~L"'SF.!i DATE:; T ; t.: ;:s fa Y ES !J N~ ONIA 

IIlii INOIVIO•.)AL PcAFOAIVING ANALYSIS ~YES 0 NO CNI::-
Civl A'"AL Y7• C~.L !.•ET'-~OSiT:Cu'I IOUI:S L'!iEO ./~ YES 0 NO Oru;. 
I vi AN~ L Y'!ICAL AESUL -;s f~.r: •. ccnnstcm Wt!h u !f·mom:onnr rcpon a.:ttJ} :_~ YES G NO ON/~ 

ll: ) MONITOAIN~ REC:JI'\CS (t.g.,j!ow, pH, D.O., t!C.) MAINTAit~cO FOH A MINIMUM OF THREE Y EARS 

INCLUDING ALL ORIGINAL STRIP CHART RECORDINGS (e.,f. continuo:.t• monitoring fnsuumtnt/Z.'/On, 

cc!ibf'llnon ct:d mtJI'IttMnce records}. ~YES 0 ....0 ON/A 

lcl LAB EOl: IPM ENT CALI9P.J..TIOtl AND MA:NTENANCE F\ECOROS KEPT. 2 v::s 0 NO ON/ .C. 

ld) FACILITY O?ERATING AECORCS KEPT I"'CLUOING Cf'ERATHIG LOGS FOR EACH mEATMENTl:NIT. ef YES. 0 NO ON/ A 

t el QUALITY ASSUR ANCE RECORDS ~EPT. ~ V S!f 0 NO ONI.:. 

(f) RECORDS MAINTAINED OF MAJOR CONTRIBUTING I NDUSTRIES (and thw corro.;lumcttttJIUfl USING 
0 YES 0 

. 
...tJN/ A PUBLICLY c ·:INEO TREAT:~ENT WORKS. . NO 

!sECTION H • P~rmtt Verification 

INSP:.CTION OeSERVATIONS VERIFY THE PERMIT. ali YES 0NO ON/A (Fur:hu upltJMtion a:rached I 

DETAILS: 

• l e) CORRECT N~ME AND MAILING ADOAESS OF PERMITTEE. ~YES 0 NO ON/A 

(b) FACILITY IS AS OESCAI8EO IN PERMIT. RYES 0 NO ON/A 

(cl PRINCIPAL PADDUCT(:i) AND PRODUCTION RATES CONFORM WITH THOSE SET FORTH IN P£111MIT 
APPLICATION. ~ Yes· D NO ON/A 

!dl THEA~ME:-.T PROCESSES ARE AS OESCRICEO IN PER ... IT APPLICATION. ~ YES 0 NO ON/A 

le i NOTIFIC/,TI::.:II OIVEN TO EPA/STATE OF NEW, OIFFERENT =q INCREASED D ISCHARGES. 2 YES 0 NO ON/ A I 
( f) ACCURATE RECORCS OF RAW WATER VOLU'I.E M AINTAINED. :/l Y ES 0 NO ONI A J 
(ql NUMBER AND LOCATION OF OISCHAii'GE POINTS ARE A$ DESCRIBED IN PERMIT. ;gj YES 0 NO ON/A 

!I'll CORRECT II:~ME AND LOC~TICN OF RECEIVING WATERS. 3 YES 0 NO ~~ 'A 

11l ALL OISCt' \RGES ~RE ?ERMITT~O. I ;a Yes 0 NO ON/~ 

iSi:CTION I · Opctlt:ron 1nd MOlinten::nct 

~R!:ATMENT FACILITY PPOPERLY Of'ERATED ANO MAINTAINED. 0 YES 0 NO 0 N/A (Further expltJMtion atttJched 
DETAILS: /9rt•_,_;~,... ,~,..~ , __ ,.)1/~"f-

(e) STANDBY POWER OR OTI-IER EQUIVALENT PROVISIONS f'ROVIOEO. .2J YES 0 NO ON/.\ 

: ol AO~QU.:OTE ~L ,f..:,t, SYSTEM FOR i>OWEA C'H EQUIPMENT F.:OILUfieS AVAILABLE. ~YES LJ NO CJNt.:. 

;c) REPORTS O'J AL T!':~NATE :iCURCE CF POWER SENT TO EP.C.f.;T.\TE .\S rlEOUIR!::D :lY PERMIT. 0 YES ~ NO ON/A 

' ol SLUDGES ANO SOLIDS ACI:OUATcL Y DISPOSED. ~YES 0 NO 0NI A 

e) ALL TA!:AT'.IE'•T UNITS IN SERVICE. /9/ .. ~ d Jif'zNr A 4 Jl"- /" ~ •loo- J ,.._ 17 0 YES 0 NO 0NlA 

: fl COt-:SL'L7''-G ENGINEER rlETAINED 0~ AVAILAilLE FOR COt.SUI.TATION ~N ~PERATION AND 
MAIIIITEN.:.'IIC!: PR08LE'I.IS. ~ Y!:S 0 NO 0111/A 

~UALIFi EO OPERATING STAFF PROVIDED. ~ YES 0 NO CNIA 

' h) ESTABLIS.., !:O PROCEOURES AVAILA&LE FOR TRAINING NEW OPE~ATORS. ~ V!:S 0 NO WN/A 

ol FIL~S 'IAINTAINEO ON Si'AR: P"'RTS INVENTORY, MAJOR EOUIP\:ENT SPECIFIC,\TIO;>;S, AND 
PA!'\TS ANO £CUIPVENT sucP'.IEPS. ~ Y~S 

.., 
NC nN/A 

j)INSTRUCTIO:'I:S FILES KEPT FOR Of'ERATION AND MAINTENANCE OF EACH ITEM OF MAJOR 
EQUIPMENT. 2! YES 0 NO ON/A 

• , ~! ;::PER~TIO~I :.:-.0 ','.Q.I ... TE:~AI•CE •,:A'I:UAL "-'·AINTAI:'I:CD. ~ 'fES 
..., 

:.10 
~ - w:--1;.. ·---., :iP~C ;~ ... ;\~ ~V:..IL"SLE. YES -.:o s . ...... '• -

ml REGoJLAIOrlY I.GiH.,CY NOTiriE;) oc OY PASSING. l~ltJ :d. ;,} YES iJ NO 0Nt .:. 
1'11 ~NY SY-Pt.SSINO SINCE LAST INSPECTION. 0 ves ...::'.1 ~10 C:N 'A 

(ol &.;,y 1-<YO~Al.:LIC o\NOIOR ORC>ANI C OVtAL:)A03 EXI'E~IENCED . t;J::f..r r ~r,..._ .... ~ .. ~ r~,, ./' YES ii 'IJO 0Nt A 
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---- \ I J": t1 -.;,. ! • ' , . I: 
·--
1 ~ .. , .. a1 ·.v. 

I 
!:. =c fi(I "J J Com:>lo~nc• s~ttpdulos 

... •• · -- ------------.. ~ •• • ~-r. .. · vr". -_:._, .. ;-· r-,: .. -:-~---~~~~·~, .. , , 
7!;- I ~ · .~ ... :- T"'·'• C.~"..tilt,.lf.I,Ci.: :". :.. .1~:C. 'J LE. . - ._. u ~ f t.•n. t: .·JJ . .• : . t.J,, J ----J 

c- :-c:< .\ ~"PQ")nrtt J.-:-; P'-1"-:,c :...J 

" T't!:: "'ER~.·ITTEE .-lt.S OST.:.I'IEO 71~!: 'IECt:SS.:.Fi'r .:.rP.RO .'1-LS Fn-::;: THE APPRO?i'!IATE 

.:.vTHOA·TI ES :-0 3E~t' co:-.~T~v:::1 c·~. 

_, tul fof:0Pi::? AAFi t. ; .G~'E"'T ... AS o':i:: ' l :.lADE FOP F!fiA ' . C;~IG ; r-•HI<- ',,,~l:ll:!il'lCIIIS. ;rcu!i, .·t(.J. 

' ;I c::~.T"'.lCTS FOR EI'IG~E Enl'-1~ SF.i".' 1 CES HA V:i,:9.: EN EXECI.'T!:;). . . 
C 01 ::>£SIG~• ?LA~IS ;. :.D S:>ECI'' IC~7;"J':S H'-VE 5EE:: Ct. :.;;.LETE=. 

' <:t C:J'~STRUCT iOI\i hAS CO:I.IV':~ICEC . 

~ ' ' CO~ISTP UC7'0~1 AND/ OR EOUJP'.l!::N T J.COUI SITION I~ CN SCHEOUI..E. 

C' 91 CO~>;ST•WC7:0IIo HAS 9!0EN COMPLEI EO. 

;g '!-I ST~R':"-UP H..lS CO•.IMC:NCEO. 

'•l T Hi:: ?Cni.IITl !:E H .l.$ AEOUE3TE::l .:.•: EXTE:,s :ON C r 710.HL 

.c l PRI'I.: ;..RY I'LCW •.1E-St.:RI NG DeVIC E ? FICPER L V OPEnA7EO ..l.NO 'lll..l. : ~~7AI .'~:Ou. C"./'e_ .;;_<::s'i£.. ~ NO 

ldJ SE:::C~:OAAV INSTRUI.~ENTS ffOtc/J:.:rl. T<Co.J•Jf!Tf. <'IC. / pqo;.; RL Y OPEnA ':"E? Al'I. ;J MA 1NT.:. •N EC. fl ,.:..;,64 NO 
--- '>e= 

'•I ~' LOW \1~ASURE .. 1ENT e:::UIP'IIIENT .l.CE':l.!.JATE TO H ANOt..E EX ?ECTED ;:;A:~GcS OF FLOW RAT ES. g YES -, NO 

Part ~ - S:unpling t Frutht!r t:.Tolcnano11_ cttc,hd ---- -1 
?ERMITTEE S.l.MPL I NG MEEIS THE R EOUIRE'I.1ENTS AN D INT ENT OF THE PERMIT . .J.1 YES 0 N O 

DETAILS: 

:J NO 

0 NO 
,..., 

NO ...... 

0 NO 

r -'110 

0 '110 

0 NO 

::J N O 

2 NO 

..... NO 

:Jrt 3 - LlJUClto~· 1 Fmtht:r r:c:Jtanctiorr attt::!a•d ____ , 

"ER\1oTIE; L.:OSORATOi\Y ?ROCEOURES M i::E7 T l-t E q::::Ui i'1E'I.IENTS .l.N O 11:7tN T CF THE PERMIT . ,..:& Y ES ::J NO 

0 N O 

t::_~ NO 

•c l P.:.~ ..l. ','ETERS ~; .. c: q T "1AN T ... OSE "'ECU: REO SY 1"HE O'EP'.'I~ ~RE ..:.'•.lL •'ZEO. ,-, Y ES L'- :>.0 

.J, S..l.T s;:..:.cTO?.Y C..l!..'3AATIO'II AlliO \ 1.:. : :-..i!:"'j.O:.NCE 01' : •:ST~U'.Ii:'ITS ~'110 EC~o: : P'I.i!:"'T . At v es '110 

.X ves 1'1:0 

• '>OF - t·:e. ~ Y£5 -.o 
~ - ----..... YES '110 ~ :-:;;··:=~ s, •. ~.· u~:£ - " !:--::c. --- - ::. o-:: - ~ ·.t : - -· -~-- · . -, VEC ::!t .. .... ·-

•• 1 C0\1 '.1EI'\~ ' .O:. t.. t.. AaORO:.TORY S7A':"E CE~Tl F I EO. [j YES 0 N O 

____ _._, _____ _ -·--- - -. - --------
L~i! ACO RESS • - --·------------------------- ---

0:-.:;; 

..._ .. .:.. 

0 • • .:. 
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SeCTION • ~ · S1mplin; lnspectt 

~ GRAa SAMPLES;J.:.BT INi:O 

L- COM~OSITE OaT AI EO 

0, F LOVJ PP.OPOP.TI NE 0 SAMPLE 

0 AUTOMATICZSPL.ER USED 

0 SAMPLE SPL.I W..!._TH PERMI TTEE 

W CHAIN OF C STOOV EMPLOVEO 

0 SAMPLE OBTAINED FROM FACiliT 

SAMPLE REPnEScNTATIVE OF VOLUME ANO NATUR 

~ECTION N • An•lttic•l Resulu tAttcch rcpcrr •f t:c:t's!l:ty) •. 

I 
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CONSENT ADMINISTRATIVE ORDER 
1986 DISCHARGES TO WASTEWATER TREATMENT SYSTEM 

Several discharges into the biological treatment ponds occurred on the following dates in 1986: 
January 3, February 20, February 28, March 3, March 6, March 10, March 11, April 2, April 
7, April 8, April 14, and April 18. These discharges consisted of propionic acid from the 
propanil process, which was being initially brought on line at the time. The discharges 
possessed the characteristic of corrosivity, with pH of less than 2. 

As a result of these discharges (and other nonrelated issues), the Arkansas Department of 
Pollution Control and Ecology issue a notice of violation to Cedar Chemical Company on 
December 19, 1986. These allegations led to a Consent Administrative Order; the current CAO 
confirms that Cedar Chemical is in full compliance with the previous CAO. 

Due to changes in management, Cedar Chemical is unable to locate data concerning these 1986 
discharges into the biological treatment system. Should any such information be discovered, it 
will be submitted in a timely manner . 
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APPENDIX D 
PREVIOUS SOIL INVESTIGATIONS 
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ECOLOGY AND ENVIRONMENT, INC. 
INVESTIGATION OF INACTIVE PONDS 
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ECOLOGY AND ENVIRONMENT, INC., 

REGION VI 

MEMORANDUM 
~:.· 
r ... 

TO: Keith Bradley, Region VI RPO 

FRCl-1: Miles Bo 1 ton, Ground Water Hydro 1 ogi ~t ~ ..,. 

THRU: K. H. Malone, Jr., Region VI RPM ~ 

DATE: July ~9, 1986 

SUBJ: Sampling Mission Results from the Vertac-West Helena Site, 
West Helena, AR (AR 361) 
TOO# R06-8507-13 

INTRODUCTION 

FIT was tasked by the USEPA to conduct a sampling mission at the Vertac-West 
Helena site, West Helena, Arkansas, Figure 1. It was specifically requested 
that both surface and subsurface soil samples be collected at three inactive 
surface impoundments located along Vertac•s northwestern boundary. It was 
agreed that three·sample stations would be established for each impoundment 
area. 

SITE DESCRIPTION AND HISTORY 
; 

On October 19, 1985, FIT members Miles Bolton, Weldon Day and Jeff Dubose 
met with site representative Joe Porter to discuss the following day• s 
sampling mission and obtain additional site information. A summary of the 
site history follows: 

A man naned Kencade started operations at this site around 1970 
manufactoring methoxychlor. At that time, ponds were present where the 
inactive surface impoundments are now located. In 1972 the chemical plant 
was sold to Jerry Williams who sold the plant to ANSEL 1 ater in 1972. In 
1973 the plant was again purchased by Jerry Williams. By 1973 the plant was 
known as Eagle River Chemical. The name was later changed to Vertac, Inc. 
The predominant chemicals manufactured in the past were dinitro herbicide 
and propanil. The major chemicals currently being manufactured are 
methJmil, permethrin, sypermethrin, and a hydrocarbon polymer that is 
composed of kerosine and I sonax 132. Mr. Porter claims that the yellow 
blocks scattered throughout the inactive portion of the site are where ANSEL 
buried dinitro drums. 

The surface impoundments were created from the ponds around 1972-73 • 
Limestone was added to the narrow impoundment for the acid neutralization of 

.... ... 
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dichloromal ine and proprionic acid. The other two ponds were used as waste 
disposal. Wash water from Helena Chemical's (AR 1589} chemical formulation 
operations was also placed into the ponds. Helena Chemical stopped 
disposing of their wastes in the ponds around 1976-77. 

The ponds were =·closed in 1978. T~· closure procedure consisted of pumping 
the water from the pond (the water was removed by Rollins} and the~placing a 
clay cap consisting of native soil and bentonite over the impoundments. An 
aerial photograph owned by Vertac indi cates the narrow pond was 
approximately 2-4 feet deep and the other two ponds were approximately 5 to 
10 feet deep. 

SAMPLING RESULTS 

Nine surface and nine subsurface samples were collected by FIT members Miles 
Bolton , Weldon Day, Jeff Dubose, Thomas Lensing and Lloyd Collins on October 
20, 1985. Their locations are shown in Figure 3. The subsurface samples 
were collected using post hole diggers. Since the maximum depth obtainable 
with post hold diggers is about 5 feet, the samples were collected along the 
sides of the ponds to ensure penetrating the fill material used to cover the 
ponds. In all cases, the subsurface soil samples were collected after a 
lithologic change in the soil profile was evident, indicating the subsurface 
samples consisted of non-fill material. 

Organic and inorganic laboratory results, field sample documents and 
photographs are attached to this report. The sample stations were lettered 
A through I. The number 1 was added as a suffix to each letter to indicate 
surface samples and the number 2 was added to indicate subsurface samples. 
Note in the laboratory results that organic samples from Stations 01, G-2, 
Hl and I2 had to be analyzed as medium conentration samples by the 
laboratory. Table 1 summarizes the organic surface sample results and Table 
2 summarizes the organic subsurface sample results. These tables do not 
list any compounds that were flagged as being present in laboratory blanks, 
tentatively identified, or below detection 1 imits. Therefore, only those 
compounds positively identifie? as being present in the samples are listed. 

The organic sample results indicate that the surface fill material for pond 
11 is more contaminated than the subsurface material, especially at Station 
B. The opposite is true for ponds 2 and 3. Only pesticides were positively 
identifi~ in the subsurface samples. 

In contrast to the organic results, the inorganic sample results do not 
indicate the presence of significant inorganic contamination . The lack of a 
background sample, however, makes it difficult to draw definite 
conclusions. 

CONCLUSIONS AND RECOMMENDATIONS 

It is evident from the sample ·results that the subsurface material is 
contaminated with pesticides and other organic compounds and the surface 
fill material is contaminated with pesticides. Since the surface fill 
material is contaminate; ~ith a variety of pesticides, the possibility that 
the contamination extends beyond the site boundaries should be considered. 
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Considering the area's dependence upon ground water, the FIT recommends that 
monitoring we ll s be i nstall ed ar ound the ponds to determine i f the ground 
water has been affected by the organic compounds. The proposed well 
~ocat i ons are ,shown in Figure 4. These locations would provide water 
qual ity and l ocal h~raul ic grad ie?t i nformati on. Current ly, FIT lacks 
l ocal h~rogeolo9-ic i nfonnation for ==the area around the site. Therefore, 
the specific design of the wells wil'~· be dependent upon the acquisition of 
additional hydrogeologic information. 

If the EPA desires to determine whether or not the surface soil 
contamination extends beyond the fill material as a result of wind blown 
action or possible indiscriminate dliTlping, then the FIT recommends that 
surface soil samples be collected outside of the pond area. The proposed 
l ocations are shown in the attached aerial photograph, Figure 5. Each 
sample would be a composite consisting of soil collected at the station and 
four other locations no more than 10 feet from the station. Based upon 
these results, a comprehensive sampling plan could be developed to 
accurately determine the extent of surface pesticide contamination • 

·' 

I 
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Table 1. Organic surface soil resul ts from the Vertac-West Helena site 
~ (AR 361). Only results that were not f l agged are shown. 

Concentrations are in parts per billion. 

Station I Al 81 C1 01 El Fl I G1 H1 Il J 
I I I 4,4'-DDT I 1,813 26 30 341 25 I 
I I I 

Methoxychlo~ 3,984 12,996 241 184 1 817 221 4441 
I I I Aldrin I 596.1 I 37 I 
I I I Dieldrin I 1,120 I I 
I -· ~- I Chlordane I 3,563 I I 

~ 
I I I 4,4'-DDE I 421 I I 

I 

~ 
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Table 2. Org an ic surface so i l results from the Vertac-West He lena site 
(AR 361) . Onl y results that were not fl agged are shown • 
Concentrations are in parts per billion . 

. 
Stati on A2 82 cz .. 02 E2 F2 G2 

4,4' - DDT 22 

Met hoxychlor 2H 85,121 5, 65~ 17, 26E 

Aldrin 1,073. f 

Chlordane 14,36( 

1,2 Dichloroet hane 190 

Pheno 1 1,80( 840 3,10( 

Bi s( 2-ethyl hexyl ) phtha 1 ate 67C 290( 

1,2-dichlorobenzene 

Gamma-BHC 72.2 98.3 

Toluene 4,00C 

Ethyl benzene 

Ch lorobenzene 

Total xylenes .1' 1,70( 

2-hexanone 

I 

H2 12 

654, 17€ 

30,00( 

4,98( 

34,000 16,00C 

28,00( 

2,60( 

3,30C 180,00( 

75,00( 75,00( 

"J 
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QA/QC 

· After reviewing the data obtained from samples t aken at t he Vertac-West 
He l ena f aci li ty the resu l ts are as fol l ows : 

--- ,~ 

In the i norgani c analysis the spi1e recoveries for ant imony (55%) , l ead 
(65%) , selenium (0%), silver (60%) ,- tin (1 7%) , manganese (34%) and arsenic 
(70% ) were below QC l imits. Any val ues reported for these metal s may be 
biased to the low s ide, and actual values may be higher than reported 
values. 

The duplicate analysis for calcium should be used cautious ly. All other 
analysis for inorgani cs were satisfactory. 

For the organic analyss the surrogate recoveries for samples FC284, FC285, 
FC286 and FC287 were outside of QC 1 imits. These four samples were 
reextracted and reanalyzed, however the reanalysis was worse than the 
original analysis so the results from the original analysis was reported. 
Since the surrogates were out of QC limits both times, this may represent a 
real matrix interference in the samples andnota lab probl em. 

For sanple FC291 the% RPD for the volatiles were all outside QC limits. 
Since this was a field rinsate blank the effect was probably minimal. 

For sample FC280 the% surrogate recoveries for all fractions were slightly 
above QC limits. Values reported for this sample may be higher than actual 
values • 

All compounds found in the lab blank were flagged with a B. 

The tuning and calibration analysis for these samples were satisfactory. 

The analysis of ttlese samples show that each location had a variety of 
pesticides at varying concentrations. 

! 

I 



. ,. ..,, , .,. , ., • .., ..IV4L.. nl tl\1..1..11.) ,HJI'II'IMrll 

•sE NltiBER: ~· .... 7 8w..~l.._ __ 
ITE NAME/COP.'vertac. w. HeleM AR 161 • CONCENTRATIONS (ppm) 

EPA -samPle 1flllloers 
RAMETER ~fFB341 ~fFB350 HFB342 MFB351 HBF343 HFB354 MFB344 IMFB355 ~FB345 

tr1x type SOIL SOIL SOIL SOIL SOT f. ·~on . c:nTT 1c:nTt soli 
lll1 ntJn 3570 3690 3710 2760 '\ '"\?0 -:t?L..n ?A7n ?7"n 5·330 
t1rnony ?AD 
sen1c llR 6.3R 16R 4R 6 9R 7 AR ?OD [? ?D ~ ?D 
r _! 1.111 111 84 144 110 90 IA7 1no ft. A IliA 
ry1111.111 
r' • \Ill 

....._,"" 13 100* 6650* 4700* 21 500* l'i ?OOf' ?'\ QOO* 1;;. 1 nn~ ?17 nnn-11 Q,:.1n* 
romlllll 5.2 " /, 
balt 
pper 1 12 8 6.1 7.5 A ? 

! 7 " 7 it.. -:t F. q 
on 10 ,500 10 . 400 8160 9530 9880 10 1.00 Q?C\0 [t;'\'\0 ~1 1...00 

ld 7.8R 7.3R 9.4R 5.9R 7 .4R 6 AR " '\R 11 , I) ~ 7R 
~nes 1"" 6850 3950 2390 11 t 700 8550 12 500 RR'iO 11? 100 ,1 QO 
1ganese 627R 444R 640R SOOR 636R 579R 6ft1R 14 "iQR ~A?R 

rcury 0.081 0.' 038 0.095 0.067 0.079 0.050 0 057 b 019 h.048 
:tel ... 
tass 11.111 4HJ 490 2.91 ~28 

len11111 
lver 
t 1llft )42 4tl) 4b~ I J J., 388 502 566 734 '>50 
tll1llft . 
l 
I I 1.111 
1C 40 32 L/ Jl. 38 37 34 tn ': 6 
tni(je U . .:>4R 0.52R J. 53R 
1t1on ~- A1 : 

A? R1 B2 C1 C2 Dl 02 1 
1ple IIJAC.ri'/E.. I#A{,rtl/£ 11/AU'f'IE /NAC.ni/E 11/Acnv~ I !IIU,rl VII /IIAcn'fE fif,cr/1/E INAcr1f'l! 
tt ton 111 P~v)ll>- I/<1P•~JJ()- I 11 """AI b- /,tf PDIIWb- IIi Poll II~- IMfiiiND- f)f f~11JI!J- llff_,IA/0- /,lff~IINO-

:at ton 11EW!j 1'1£}1" ,+J£AI1j JfEwr; ...,l!Nr
1 

ME.J.IT. "4C.~~ 1-4£111 AE~r, 

Alo~rrl 
A/(Jftrtt Alt~A.IH NIR,rtt J/(JA. nf Nt~Anf sou rH 5()V ff Sovnl 

Po Jib f'oJID poJ.Ib foNb />t1NI> f'DAJ/) ~n.Jb 
f>QAJ/) ptJJ.}() 

(S!J&- (svs- (S&18- (5&18-

sv~FAc~' S&II.Fitt~ Sv~f'AC£} s&~~rttU-

Indicates a value est1mated or not re orte-d due to the presence of interference. p 
ip1ke sample·recovery is not w1th1n control limits. 
lup11cate analysis 1s not w1th1n control limits. 

.. 

~FB356 ~IFB346 

~OTI SOIL 
~o?n 3000 

b .OD I.. .,:.D 
?? RA 

/,7n* 11 QOO* 

~. 9 6 2 
2 ?00 8670 

8 "iR 7.2R 
'\"0 6no 
1 "iR 'ilQR 

~ .081 fi. Q6.7 

'88 1H 

~22 465 

34 33 
1.4R 0 60R 
E2 In 
IAIIfcrNii 11/ltCrWii 
1/-ffovJJD - ,,.,,.,.vb-
11ENT, t1F-vr; 
sov n~ S~llrH 

r!O}JO Po.IJ() 
1'-SCIB-
51/RFA-C£. 

M6IENT 6_ACJCGimmm 1. 

Western Eastern 
u.s .. 2. u.s. 2. 
5011 5011 
58.000 33.000 

.47 .5Z 
5.5 ~ 4.8 
580 2'90 
0.68 0.55 

l l 
18.000 3_200 

41 JJ . 
7.1 5.9 

Zl lJ 
21.000 14.000 

17 14 
7.800 2.300 
380 Z60 

0.046 0.081 
15 ll 

.23 . 30 
- -

10.000 2.600 
9.1 7.7 
.90 .96 
70 43 
55 ~D 

l. Values obta1ned frc 
•Element Concentrations 
Sotls ana Dffier Surfact 
~a(er~als of (fie ~on(er 
mtnous Dnttia SEaEes•, 
da(e<l 1984. U.S. 6.5. 

0 Professtonal Pa~r 127 
2. Reference for East/ 
West Division 1s the 
96 W longttudtnal l ine 
which bisects Region VI 
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'SE Nt.J4BER: .81 
I Tf NAME/ coo· ...... £·: -w'vr'"e-r '!""'t a-c-, -=w"'~"".-Hel e na AR 3 61 

INORGANIC SOil fill YSIS SUMMARY 

CONCENTRATIONS (ppm) 
EPA Sample Nunbers 

.RAMETER MFB357 MFB347 MFB358 MFB348 MFB359 MFB349 MFB360 

tr1x type C::nTT SOTl C::nTT cnTT cnTr lcnTr l~nn 

un1nun t.?t.n t..n?o 17RO ?A'ln !.lAO I 'l~t.n 1?01 n 
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nil1cates a value estimated or not reported due to the presence or lnferrerence • 
• ptke sample recovery ts not within control limits. 
lupltcate analysts ts not w1th1n control 11m1ts. 

lfiBIENl ~ A--;s~OU"D 1 

Western Eastern 
u.s. 2. u.s. 2. 
SOli ~11 

58,000 33.000 
.41 .5Z 
5.5 4.8 
580 Z90 
0.68 0.55 

1 l 
18,000 l.zoo 

41 33 
7.1 5.9 
Zl 13 

21,000 14,000 
17 14 

7,800 Z,300 
380 l60 

0.046 0.081 
15 ll 

.Z3 .30 
- -

10,000 Z,600 
9.1 7.7 
.90 .96 
70 43 
55 40 

1. va 1 ues obt 11 ned frc 
•Element Concentrations 
So11s ana Uf~er Surface 
Aa£erta1s of Eh! ~on£er 
mlnous On1£ia SEaEes 1 , 

da£ea 1984. o.s.s.s. 
0 Professlonal Pa2!r I~7 

2. Reference for East/ 
West DLv1s1on ts the 
96 w longitudinal ltne 
~1ch bisects Regton VI 

10/31/ 85 



ITE NAME/cr· · vert W II 1 AR 361 • ac, e ena 
CONCEN IONS (ppb} 

EPA Sample Nl.lnbers 
~AHETER MFB352 HFB353 MFB361 

t~r~~ type WATF.R WATER WATF.R 
1 ll'l11 n mt 
1t 1mony 
·sen1c 
1r1um 
·ryll1 Lift 
1<hhrn 
~lc hrn 144* 168* 156* 
~ 1l111 
bTlt 
pper 
on 
ad 
gnes 1tn 
nganese 
rcury U , U)l U.UJl U.U4l 

ckel 
t_a~shn ..::: ·• 

1en1 tJI 
1ver 
~It Lift Lll i.I.."L i.l/ 

all1tllt 
;1 

•lad1"' 
.-
i ... de ' 

, ; • 

• 
tt ton No. 
~le ~IJJSAIE. R.IJ/Strr• IROISATE 
tt ion 6LMII< 8Lit A/1( 81-,AJK 
:at ton 

. . 

ndlcates a vatue EStlmated or not re1orted due to the p p resence of 1nterference. 
.ptke sample recovery ts not withtng control 11m1ts. 
upltcate annalysts is not w1th1n control limits. 

• Drinking Water Cr1te• 

Primary Sec one 

50 
1000 

10 

50 
·;' 

1000 
300 

50 

50 
z 

10 
50 

5000 



....._ 

--

4 
S 1 tr Name/ Coc:Jr v .. rt .1c , W. Helena AR 0361 _,.. __ 

~,,s,.r~ /(J.tS#trE ~~::z~E lUll I( .,..,j/1( 
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" :? ·- . 

---------
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-
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Cue •r 4781 Concentration pp~ Page -1.. of .1._ 

' 

5 - The analytc s round n the l.t> bl1111t . 
J - lndlc•tes an tstl• ated ~alut for tentativel y ldtntlfled conpoUI'.: • 

cc:.p)unch found be low detect ton I I• It. 
P - Prrsent In u•11ole . but not reoorted bv l<lb. 
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1.2 -dtcltloro-l-nlrrob""~""" liiN/3 
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Jlnkno~o~n Alkane lbff ~BN/3 

~!!II_ __ l .l'lll ~IIN/3 
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<tU l 1\BN/) 

Unknown AlkiiQ!: I U~ ) \BN/ ) 
.,_.11$l'.9.l!JI_/IJ . .It~-- rm ~BN/3 

~.._...__..,. ' 
. .. ~0 "IIN/ J 

k.n!!!'-" ----
• ~ou f".RN/•) 

L .C!'J'!!..O.ttXHS fie ld 1.10" 1\BNIJ 
.l'P."'-"~~.1~ ___ .1941 1\RN/3 
. ~nort ty-p(jl1 •Jtant. 

l . ~pe r if ed Haurdou\ Sutl\tance. 
3. T en~ al • vely ld~ntlflfd . 

-

AI 112 Ill 112 C1 2 Dl ~2 F. I E2 fl f2 

E!;ZII2 fC289 iFC281 FC290 FC2112 FC293 FC2111 F-c244 lt:"r7114 lt:"r ?Q<; IC'r?A<; FCZ96 
~lJ. __ SOIL I SOIL SOIL SOIL ~OIL SOTI. Son SolL lc:ntt 101-R SOlL 
!L__ 1011 i 1211 2211 911 1711 84011 ~611 2111 <;OA ,. 1611 
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<UUJ 
,,.J 
J 
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VOl'- Yo •ttle - - ~- 5 - Thf 1n11 ytt s fOund In tnt lib blink. 
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Pest - Pesticide 
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-
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cm~unch found bt!ow de teet ton ll•lt. 
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l_Ch l nrob('~zcnl! VOfl/1 
: A_c .,ton~ VOA/2 L1& \20011 460011 
t ot"l avl~>nl!s VOA/2 1700 
2- h.,•anon" VOl\/ 2 

,Jt-nl trosod lphcnyln•ln~ ABN/1 u_u_ mu 
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• 

'i' 



• • 
Tlb le II : (JUiA'fiC ANALYS IS S:Jf'WY 

St te NMJ~e/Code V~rtftc: W. lle l ~n11 A"-R-"J_6-'-1______ Cue lfurftber 478"""1 __ _ PageL of!._ 

ca C:2 Ill 

;ample Stat t on Number and 
.ocat ton 

Stin fr.ct l or 
0111pound !'fo. /Cl iSS 
l'A 5lWIT HUl'tilR 
tlTRil 
IIAI.AA~ 1991 ..... , .. 
lakaaMa 6lk1a.: 2""' &au/1 
lnkn<> ..... ' 1'" . ... , .. 
J nknown ,,. ~ AIIN/1 
Jr'-.own n,,, ..... , .. 
~~"" -.\J .. l>hl>l 

IUt. &au/1 
-mil aau/1 

~.trboxvllr Ar id ,,.,., &au/1 
'nknovn 1401 &au/ 1 
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Site loc,tion map for the Vertac-West Helena site in 

West Helena, Arkansas (AR 361). 

Scale: 1 inch~ 2,000 Ft. 
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Figure 2. Site sketch of the inactive ponds located at the 

Vertac-West Helena site {AR 361). The pond boundaries ~ 

and dimenlfons are estimates. 
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Figure 3 . Sample station locations at the Vertac-West Helena 

site (AR 361) . 
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Figure 4. Proposed monitorin~ well locations for the V ertac-~est 
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CHEMISTS 
ECOLOGISTS 
CONSULTANTS 
Pl.ANNERS 

SORRELLS RESEARCH WPCF • 
LABORATORY AND FIELD SERVICES 

1002 STANTON ROAD 

LmLE ROCK, ARKANSAS 7220t 

Ao r 1 1 21 , 1 988 

(501) 562-8139 

Mr. Jc~ Fcrter , Env :ronmental Engtneer 
Cedar Chemtcal Corporatton 

• 

• 

P . O. Bo:< 2749 
West Helena AR 72390 

Dear i"1r- . For-t.er : 

Enc losed please f i n d addendu m .1 •. 2 • revision page, page 
2 5a along with maintena n ce information for the Cedar 
Chemical Pro j e c t. 

Replace th e revision page and insert o ther p a g es <1 1 .1 , 
11 . 2 ) fo l l owi ng page 11 o f vour Project Report. 

Insert page 25a f ollowt n g page 25 in our Quality Assurance 
P l an and add the appen dices P r e ventive Maintenance 
tnformat ton following t h e end of the QAP . 

It has be2n a pl e asure to wor~ with y o u on this pro j ect. 

7.(;;;1 y,IP;£ 
K . E . ~• M. S . , Consu ltlng Chemist 

President , Sorrell s Research Ass oc tat es . Inc. 

AV.JO 1. 4 

h.ES/1 sm 

enc 1 OSLlres 
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SCOPE OF PROJECT 

Cedar Chemical Corporation at West Helena, Arkansas operates a 

biological treatment system consisting of three surface 

impoundments operated in series with respect to flow. 

This project was designed to sample and analyze all sludges, 

sediments, and liquids in the biological treatment system and to 

make a determination pursuant to 40 CFR Part 262.11 whether such 

materials are hazardous wastes. 

Sampling and analysis was carried out by Sorrells Research 

Associates, Inc. as reported herein . 

- 3 -
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TABLE I ANALYTICAL PARAMETERS 

GENERAL PARAMETERS 
Alkalinity 

COD 

Total Solids 

Total Suspended Solids 

Total Volatile Solids 
Ammonia-Nitrogen 
Nitrate-Nitrogen 
Sulfate 

Sulfide 
Sulfite 
Cyanide 
Chloride 
Arsenic 

Phosphorus, Total 
Total Organic Carbon 
Total Organic Halogen 

Field Temperature 
Field pH 

PERSONNEL - SORRELLS RESEARCH 
FIELD SUPERVISOR - C. A. SORRELLS 
FIELD BIOLOGIST M. G. MARTIN 
CONSULTING CHEMIST - K. E. SORRELLS 

METALS 
Aluminum 

Cadmium 

Chromium 

Mercury 

ORGANIC 
Ethylene Dichloride 

Methyl Isobutyl Ketone 
Mesityl Oxide 
Toluene 
Xylene 

Itoophorone 
Dimethyl Acetamide 

3,4-Dichloroaniline 
Propanil 

Phenol ( s) 

OBSERVERS - CEDAR CHEMICAL CORPORATION 
ENVIRONMENTAL ENGINEER - JOE E. PORTER 
LICENSED OPERATOR I ENVIRONMENTAL ANALYST - DALE KUMMER 

- 4 -
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SAMPLING PLAN 

A. Field Planning 

As previously stated, the biological treatment system 
consists of thrQe surface impoundments operated in series with 
respect to flow. The initial pond, known herein as the 
equalization pond receives influent from the plant area through 
an API separator. 

The effluent point lies at almost maximum distance obtainable 
dia~onally. Therefore, four bottom samples points, 1 through 4, 
at approximately even intervals between the influent and the 
effluent were selected to represent gradient of influent 
contamination. 

This pond has a retention time of approximately two months. One 
sample point at the exit point was selected to adequately 
represent the pond's contents, Point No.S. 

Point No. S was selected for field replicate sampling, and for 
split sampling with Cedar Chemical Corporation. 

The aeration basin operation design is that of a complete mix 
system. An aqueous sample representing the miM, Point No. b, and 
a return sludge sample, No. 7, were selected to adequately 
represent the physical and chemical content of the extended 
aeration basin. 

The Polish Pond is the final impoundment prior to di5charge to 
the Mississippi River. Entry and exit points are almost 
diagonally opposite in the rectangular impoundment. A bottom 
Sample Point, No. a, from the entry side was selected to 
indicate settled solids from the clarifier overflow. Bottom 
Sample Point No. 9 close to the exit was selected to most closely 
indicate that contacting effluent to the river. 

Point No. 9 was sel~cted for field replicate sampling for bottom 
sediment samples • 

- b -
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SAMPLING PLAN 

8. Field Equipment. (See Method Documention Section for 
Laboratory Equipment.) 

SPECIAL COLLECTION REQUIREMENTS 

1. Bottom samples were collected using 12 feet 
length, 1" diameter PVC pipe in extension sections. 
A detachable rectangul~r open-mouth cont•iner 
attached to the end was used to collect bottom 
sediments, and, after thorough rinsing, water 
samples. 

2. 

FIELD MEASUREMENTS 

A YSI Model 35 Meter was used to measure 
conductivity, as well as sample temperature. 

A Cole-Parmer Model 5850 pH/Ion/Temp Meter was 
used to measure sample pH • 

CONTAINERS AND PRESERVATION 

3. For GLC extractables samples, the Wheaton Amber 
Borosilicate glass liter bottles with 
teflon-liner caps were used. 

1-Chem Research EPA protocol 40-ml, septum-capped 
vials were used to collect duplicate samples for GLC 
purgeables. 

Samples for TOC were collected in 4 oz amber 
borosilicate glass bottles with septum-lined caps • 

- 7 -
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SAMPLING PLAN 

B. Field Equipment. (See Method Documention Section for 
Laboratory Equipment.) 

(Continued from preceding p•ge) 

Bottom sediment samples were collected in the 
corresponding (as cited here) wide-mouth container 
in every case. 

The Nalgene LPE 500 ml and/or 1000 ml containers 
were used for samples for metals analy5is, and 
preserved with nitric acid to pH less than 2. 

Samples for cyanide analysi5 were collected in 
Nalgene 500 ml or 1000 ml bottles and preserved 
with NaOH to pH greater than 12, and cooled to 
4 .C with crushed ice. 

Water samples for solids and other inorganic 
analysis such as sulfate and chloride were collected 
in half-gallon polyethylene bottles. 

SAMPLE TAGGING AND CHAIN OF CUSTODY 

4. Waterproof tags or labels for 5ampl• m•rking. 
These were made out by C. A. Sorrells, as he kept 
the permanent field log, and fastened securely to 
each sample container, as the samples were 
collected and preserved. 

• -8-
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SAMPLING PLAN 

Secti on C 

C. Sampling Procedure: A minimum number of trained persons are to 
be involved in sample collection and handling. For this 
project, the samplers were K. E. Sorrells, M. S., C. A. 
Sorrells, and M. G. Martin. Observers were J. E. Porter •nd 
Dale Kummer. 

1. Distances along the ponds edges were measured for 
representative sampling points. These were selected by K. 
E. Sorrells, determined by pacing. 

2. Bottom samples were collected by M. G. Martin using a 12 
foot length, 1" diameter PVC pipe as an e~tension, with a 
rectangular open-mouth container attached to the end, 
in order to scrape up the bottom sediments. Bottom 
samples were collected from the equalization pond and from 
the final pond. These are rectangular in shape, with 
sloping sides, a total depth of b to 8 feet, and 
considerable freeboard. Bottom sample depths were 
approximately 4 feet . 

3. The sampling device was rinsed before and after each sample 
was taken, per Quality Assurance/Quality Control (QA/QC) 
procedures, Section 6, Paragraph 0, Sorrells Research 
Associates Quality Assurance plan (submitted as an attach
ment. (SRA QAP). 

Bottom sediments from successive scrapings at a 
sample point were combined and gently mi~ed in order to 
insure both the homogeneity and the integrity of the 
sample. This was accomplished by K. E. Sorrells, who also 
filled EPA vials for volatiles analysis. 

4. Field duplicates were taken for two of the nine sites, per 
QA/QC procedures, (SRA QAP) 

5. Field blanks were provided by the laboratory, in accordance 
with QA/QC procedures, (SRA QAP). Field blanks 
were provided to document absence of contamination or 
introduction of extraneous-origin analytes or 
interferences . 

- 9 -
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6. The following information was recordvd on thv s~mple tag or 
label. 

Site number: 
Date: Time: 
Name of Collector: 
Preserv~tion Used: 
Analysis Required: 

This work was accomplished by C. A. Sorrells, who ~lso 
provided the proper preservation for each sample, ~ccording 
to required analysis for the respective aliquots by 
container. 

7. A hard-covered bound Field Book w~s used to r•cord the 
same d~ta ~s w~s listed on the s~mple tag, plus shoreline 
distance from a known starting point. This log was kept 
by C. A. Sorrells. 

8. Samples were pr•served by immediately by chilling the 
sample jar in a durable ice chest with crushRd ice. 

9. Chain of Custody Forms were completed. See copy in 
Section 9, Page • 

10. Samples were transported immediately by SorrRlls Research 
Associates, Inc. to the laboratory in Littl• Rock Arkansas 
for Analysis • 

- 10 -
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April 15, 1988 

Mr . Joe Porter, Environmental Engineer 
Cedar Chemical Corporation 
P.O. Box 2749 
West Helena AR 72390 

RE: Surface Impoundment Sampling and Analysis 

Dear Mr. Porter: 

Attached please find final report on the Cedar Chemical 
Project. We appreciate your patronage. 

Thank you for this opportunity to provide Laboratory 
Services. 

Yours truly, 

~ -~/ 1& 
K. E. S~orrells, M ;.s. , Consulting Chemist 

cA#d 
President, Sorrells Research Associates, Inc. 

AW01 . 4lsm 

- 11 -
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ADDENDUM 

DISCUSSION OF REPORTING UNITS: Throughout th1s report analytes 1n 
WATER samples are reported in milligrams per liter (mg/ llter ) , that in 
weight per volume, approx imately equivalent to parts per million, w1th 
the e x ception. of course, of measurements where other un1ts are 
appropriate, such as Degrees Celsius, pH un1ts, un1ts of Spec1f1c 
Conductance, and so forth. 

In accordance w1th accepted professional practice and c urrent 
engineering practice, throughout this report anal ytes 1n SEDIMENT 
samples are reported in milligrams per ki logram (mg / kg). wh ich 1s 
carts ~~r mi l lion. The r ati onal bas1s for this d1sti~ct1on t s ~ ~ 3 t 
al1quots o~ s cl 1ds, 9em1sol ids, slurries, sl udges, s o ll5. ~nd 
s ediments are measured out by weight of sample. 

It also should be clearly understood that this report1ng practice 
refers to the analyte concentration in the sample as collected: t hat 
1s on a wet weight as is basis; no other basis is implied . For 
purposes of comparison the Total Solids is reported for each sample. 

Tne dii ierence between the Total Solids reported and 100 per=en~ is 
the Loss on Drying. <Oven Dried Basis. This is a Standard Methods 
procedure. ) 

With these distinctions clearl y stated. throughout this report, 
Al kalinity has been reported as Calcium Carbonate (CaC03>, either in 
mg /liter In water samples, or mg /kg in sediment samples . In either 
case the mg or parts refers to the al kali n ity EXPRESSED as Calc1um 
Carbonate per liter / per kg / per million SAMPLE, as the case may be . 

- 11 -.1-
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ADDENDUM 

DISCUSSION OF METHODOLOGY: Organtc a nal y tes e x tracted from water and 
sedtment samples from this project were analv=ed by Gas Chromatography 
- Mass Spectrometry . CGC-MS> Descriptions of equipment, methods, 
detect1on limtts, personnel, dates a n d times of beg1nn1ng spec1f1c 
sample analysis, results of replicate determinations and illustrations 
are included in the appropriate sections of this report. 

Uodates to the general Quality Assurance Plan CQAP ) with appropriate 
~oppend ices for references are i ncl uded w1 th t he current rev iston of 
th1 s project report . 

- 11 - .2 -
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Cedar Chemical Corp.::raticn 
P.O. Ebx 27q9 
West ~lena, ~ 72390 

T~ GA-l 
Gener~l ~al ysis 

Attn: Mr. Joe Porter, Envirc:rvtental Engineer 

Re: 8553.001 c::Em Oats Received: Jaruary 15, 1988 

Date Reported: March 14, 1988 

9.Jrface Impounc::Snent sampling and e~nalysis. Ebttan Sample from SOJth comer of 
equalizaticn pend la:ated 2S feet norl:.heast of influent pipe. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1110 hours 
Central Standard Tine (CST). Ot::Jser"ved by Joe E. Port.er .w1C1 Dale Kumler. 

~YTE LNITS 

Field p-i units 
Alkalinity 1-Q/kg as C~3 

Total 9.Jspended Solids 1-Q/Kg 

Total Volatile Solids ~lt<g 

Total Solids ~/Kg 

~ia-Ni trogen ~/Kg 

01loride ~/Kg 

CCD 1-Q/Kg 

Cyanide ~IKg 

Flashpoint Celsius 

Nitrate ~/Kg 

Nitrite ~/Kg 

Total PtDspt-orus ~/Kg 

TOC ~IKg 

Field Specific Gonductance MicroS/em 

Sulf~te ~IKg 

Sulfite ~IKg 

9.Jlfide ~/Kg 

Temperature Celsius 

Arsenic ~/Kg 

Aluminum ~/Kg 

Cadmium ~IKg 

Chrcmium ~/Kg 

Lead ~/Kg 

Mercury r'g/Kg 

Reviewed by: K. E. Sorrells, M.S. 

- 13 -

7.34 
470 

6,320 
2,390 

8,720 +- 810 

36.81 
198 

3,410 
0.(129 

Nega t i '\ole 

0.028 
0 

32.8 
341.5 +- 7 .o 

850 

~ 

38.5 
2S 

2.36 
5.5 

0.92 
87.4 

0.013 
0.364 

0.24 
0.0428 

r-J ( G- ) (Initials) 
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Ceda r Chemical Corp:ratic:n 
P.O . fbx 'Zl49 
West Helena, ~ 7Z590 

TPB....E GA-2 
~ral Analysis 

Attn: Mr. Joe Porter, Env ircnmen till EnQineer 

Re : 8553.002 CEm Date Receivej: January 15, 1900 

Date Rep:rted: March 14, 1993 

Surface ltnpCU"ldment sampling and analysis. Equalizatic:n Pa1d Ebttan ~le YJ feet 
north.Est of south corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1145 hoJrs CST. 

etJse,-vej by Joe E. Porter and ~ 1 e t<L.mner. 

Field p-1 
Alkalinity 
Total Suspended Solids 
Total Volatile Solids 
Total Solids 

Ama"litrllli trogen 
Chloride 
em 
Cyanide 
Flast'4JC)int 

Nitrate 
Nitrite 
Tota 1 Phospt-orus 
roc 
Field Specific Ccrd.lctanc:e 

9.Jlfate 
9.Jlfite 
Sulfide 
Temperature 

Arsenic 
Aluminun 
Cadmium 
Chromium 
Lead 
Mercury 

LNITS 

units 
l"t;j/kg as CPC03 
l"t;j/Kg 

6 .~ 

522 
2,700 
2,09) 

4,790 +- 80 
~/KQ 

~/KQ 

~/Kg 

~/Kg 

~/Kg 

~/Kg 

Celsius 

~11<9 
r'g/Kg 
r"g/Kg 
Celsius 

f"g/Kg 
f"g/Kg 
f"g/Kg 
r"g/ Kg 
f"g/Kg 
r-k1/Kg 

36.68 
191 

2,690 
0.~ 

~ - ~Wbient to i::JJ • 

0.674 
0 

-z:/.9 
281.9 +- 15.0 

800 

~ 

40 
6.04 
4.5 

0.30 
32.5 

0.007 
0.139 
0.125 

0.0293 

** 1\b flash observed bet.......en ambient temperature and YJ Degrees C.lsius. 

Reviewed by: K. E. Sorrells, M.S. v~ Initials) 
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Cedar Chemical Cortxraticrl 
P.O. Ebx 2749 
West He 1 ena, M "'J'Z399 

TAB..£ GA-3 
Gerwr&l ~1 ysis 

Attn: Mr. Joe Porter, Envita•nellt.ill Engineer 

Re: BS53. 003 c:::E:m Oa te RE!c::e i Vl!d: Jaruary 1 S, 1988 

Date Report&d: March 14, 19EB 

Surface Impo.slCiment sanpling and M1alysi~. Equ&lizatia1 Pt::nd Ebtt.an ~le located 125 
feet nor tt"wes t of ea.s t cOI"'Tlef"". 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michilel G. Martin at 1207 hoJrs CST. 

a:,served by Joe E. Porter .-ld Dale t<uTmer. 

LNITS 

Field p-i ISlits 6.83 

Alkalinity f'g/kg as OC03 456 

Total Suspended Solids ~/I<; 
3,110 

Total Vclati le Solids ~/I<; 
1,420 

Total Solids M;/K; 3,545 +- 95 

~ia-Ni trogen f'g/Kg 32.03 

Chloride M;/1<; 130 

aD M;/1<; 1,710 

ey.,-,ide M;/K; 0.019 

Fl~int Cel&iU5 ~tivv 

Nitrilte M;/Kg 0.513 

Nitrite M;/Kg 0 

Total Phospt-orus M;/Kg 33.4 

TOC ~/Kg 
182.7 +- 6.4 

Field Specific Conductance Micn::S/cm 890 

Sulfate M;/Kg 49.~ 

Sulfite M;/Kg 30 

Sulfide ~/Kg 
2.82 

Temperature Celsius 6.0 

Arsenic ~/Kg 
0.38 

Aluminum r-tJ/Kg 23.1 

Cadmium r-tJIKg 0.007 

Chromium r-tJ/Kg 0.106 

Lead t'tJ/Kg 0.116 

Mercury r-tJ/Kg 0.0129 

Reviewed by: K. E. Sorrells, M.S. [~(Initial-a) 
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Cedar D-emic:•l Corporatial 
p .0. &::>>< 2749 
West He lena, ~ 7'Z590 

Re: 8553.004 c::e:m 

Date Reported: March 14' 19ES 

Surf ace ItnpCU')Clc'ren t ~ 1 ing and .ana 1 ysi s. Equa 1 i za ticn Ptnd B:Jtt.an ~ le 1 ex: a ted 100 

feet sou t.hoes t of north corner-. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1255 ho.Jrs CST. 

())served by Joe E. Porter and Dille Kn.mrer. 

F i eld p-1 
Alkalinity 
Total Suspended Solids 
Total Volatile Solids 
Total Solids 

~i.-Nitrogen 

01loride 
em 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Pt-ospt-orus 
TOC 
Field Specific: Conductance 

SJlfate 
SJlfite 
SJlfide 
Temperature 

Arsenic: 
Aluninum 
cadmium 
ChromilNTI 
Lead 
Mercury 

LNITS 

u-1i ts 
~/kg as o:co3 
~/Kg 

~11<9 
P't;)IKg 

P't;)/Kg 
M;J/Kg 
P't;)/Kg 
P't;)IKg 
Celsius 

M;J/Kg 
~/Kg 

~/Kg 

~/Kg 

Mic:rcSic:m 

Rev ie..ed by: K. E. Sorrells, M.'S. 

- 16 -

6.58 
446 

2,790 
1,~ 

3,485 +-55 

27.38 
2'23 

1,Z20 
o.caJ 

Negative 

O.C5Sl 
0 

24.9 
230.6 +- 18.0 

890 

44.5 
30 
42 

5.8 

0.43 
~.6 

0.011 
0.266 

0.21 
0.043 

~tials) 
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~r Chemic•l Corpcr•tic:n 
P.O. lbx 2749 
West He lena, ~ 7Z590 

Attn: Mr. Joe Porter, Envit o ••• 1tial Engineer 

Re: 8553 .OOSa CEm Data Racei 'V1i!Ci: January 15, 1 qee 

Date Repcrted: March 14, 1900 

Surf ace Impo.rldment ~ 1 ing and .,.1 ysis. Equal izatic:n Ptnd W.ter Sample located en 
northeast side 160 feet nortt-a.est of east cOI"'Tler. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1230 to.Jrs CST. 

Observed by Joe E. Porter and Dale Krurrner. 

Field pi 
Alkalinity 
Total Suspended Solids 
Total Volatile Solids 
Total Solids 

Amo"lia-Ni trogen 
Chloride 
aD 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Phosptcrus 
TOC 
Field Specific Oanductance 

Sulfate 
9.Jlfite 
9.Jl fide 
Temperature 

Arsenic 
Aluminum 
Cadmium 
Chronium 
Lead 
~ry 

l.rli ts 
r-t]/1 as crco3 
~/Liter 

~/Liter 

~/Liter 

~/Liter 

~/Liter 

r-t]/Libtr 
~/Liter 

Celsil.5 

~/Liter 

~/Liter 

~/Liter 

~/Liter 

MicroS/em 

t'g/Litar 
~/Liter 

~/Libtr 

Celsius 

r-t]/Liter 
~/Liter 

r-t]/Liter 
l"g/Liter 
l"g/Liter 
~/Liter 

Reviewed by: K. E. Sornells, M.S. 
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6.69 
324 

so 
2i:IJ 

1,050 +- 140 

Z7 .'Jl 
193 
406 

0.012 
~tivv 

0.028 
0 

9.23 
n.6+-2.9 

7Z!J 

70.75 
30 

O.b51 
6.0 

O.'Zl 
0.343 
0.003 

< 0.003 
< 0.01 
0.0011 
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Cedar Chemic•l Corpor-aticn 
P.O. Box 7:749 
West Hel ena, M 7Z590 

TAB..E GA-S 
Ganer•l ~1 ysis 

Attn: f"Y. Joe Pot ter , Erwir a ••• 1tal Engineer 

Fe: BS53.005b ~ 
Field Replicate 

~ta RRc:ei......vd: J~ry 15, 1988 

Date Reported: March 14, 1988 

9.Jrlace Impc::u1dment san-pling Mld analysis. Equalizaticn Po-d Water Sample lcx::ated a'l 

northeast side 160 feet north-est of east corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1230 h:Jurs CST. 

Observed by Joe E. Porter ¥ld ~le Kn..mner. 

Field p-i 
Alkalinity 
Total 9.Jspended Solid& 
Total Volatile Solids 
Total Soli~ 

Alm:nia-Ni. trogen 
Olloride 
em 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total PtDsptorus 
TOC 
Field Specific Ccnduc:tance 

9.Jlfate 
9.Jlfite 
9.Jlfide 
Temperab.Jr"e 

Arsenic 
Alumirn.rn 
Cadmium 
Chranium 
Lead 
Mercury 

LNITS 

\Slits 
f'k1/ 1 .s o:co3 
f'tJ/Liter 
l"g/Liter 
tog/Liter 

f'tJ/Liter 
f'tJ/Liter 
f'tJ/Li t.er 
t"g/Liter 
C.lsiU5 

~/Liter 

l"'g /Liter 
t'g/Liter 
f'tJ/Liter 
Micrc£)/cm 

~/Liter 

f'tJ/Liter 
t'g/Liter 
Celsius 

l"g/Liter 
f'k1/Liter 
f'tJ/Li t.er 
f'k1/Liter 
Mg/Liter 
Mg/Lit.er 

Reviewed by: K. E. Sorrells, M.S. 
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6.72 
336 

67.3 
200 

l,<XX> +- 80 

24.69 
171 
671 

0.017 
Negative 

0.023 
0 

9.23 
83.4 +- 0.82 

700 

72.13 
30 

0.61 
5.5 

0.26 
0.343 
0.003 

< 0.003 
0.017 

< 0.0005 

. 
4_~) (Initials) 
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Cedar Oenic~l c.or,::xr~tia~ 
P.O. Bo)( Z749 
West Helena, ~ TZ390 

TAB...£ GA-7 
General ~lysis 

At tn: Mr. Joe Porter, Erwi ru••ental Enginevr 

Re: 8553.006 ~ Date Recei ved: J.-uary 15, 1993 

Dat e Report ed: March 14 , 1988 

9.Jrface I~t sampling and analysis. Water satlllle fran discharge pipe fran 

Aerati01 Pend. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. f"'artin ~t 1320 tnlrs CST. 

~ by Joe E. Porter and Dale Kru'rfrer. 

~YTE L.NITS 

Field ~ units 8.25 

Alk~lini ty ~/1 as O:C03 3,000 

Total SJspended Solids l"g/Liter ':Hl 

Total Vbl~tile Solids ~/Liter 3,08:> 

Total Solids r'g/Liter 15,7~ +- 1~ 

Amlc:ni~ trogen f'\;/Lit&r 305.2 

Oller ide r'g/Liter 2,640 

CXD ~/Liter 2,~ 

Cyanide ~/Lit...-
0.045 

Flashpoint Celsius * ~tivv 
Nitr~te ~/Liter 0.003 

Nitrite r-Q/Lit.er 0 

Tob 1 Phospt-orus r'g/Lit&r 19 

TOC ~/Liter 646.2 +- 24.0 

Field Specific Ccnduc t.ance 1"\i.c rd3/cm 11,000 

9.Jlf~te f't1/Li t.er 2,270 

9.Jlfite f't1/Li t.er 55 

9.Jl fide r-g/Li tar 0.112 

Tamperature Celsil& 2.2 

Arsenic ~/Liter 
0.83 

Aluminun ~/Liter 
2.05 

Cadmiun r"g/Lit&r 0.012 

Chruniun f'Q/Liter O.Cfl 

Lead r"g/Liter 0.186 

l"'ert:ury l"g/Lit.er 0.0013 

* Single flash at 104 (F) b.Jt will not sustai n canbus ticn at standard 
temperature and pressure. 40 CFR(2b1.21 (2)) ij'; 

Reviewed by: K. E. Sorrells, M.S. f'~ (Initials) 

- 19 -
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Ced~r D-emic:al Corporaticn 
P.O. &Jx 2749 
Weost Helena, ~ 7ZS90 

Attn: Mr. Joe Porter, Env ir a •••• t.a 1 Engineer 

Re: B553. 007 Cl:::m O.te Received: January 15, 1qee 

Date Reported: March 14, 1900 

Surface Imp:::u1dment sampling and analysis. Recycled ~ludge sample fran ~aticn Pt::nd 

c: lari fier. 

Collected by: Joe Porter I Dale l<l.Mmler at 1300 t-a.Jrs CST. 

~YTE LNITS 

Field p-1 units 7.84 

Alkalinity f"t1 / kg as O:C03 1200 

Total Suspended Solids f"t1/Kg 8,000 

Total Volatile Solids f"t1/Kg 8,190 

Total Solids f"t1/Kg 23,150 +-50 

~ia-Ni trogen ~~ 
137 

01lc:ride ~/Kg 872 

em ~/Kg 2,~ 

Cyanide f"t1/Kg 0.065 

Fl.shpoint Cel5iUS .. NeQativtt 

Nitrate ~/Kg 
0.014 

Nitrite ~/Kg 
0 

Tota 1 pt-ospt-orus f"t1/Kg 49.6 

TOC f"t1/Kg 1148 +- 24.0 

Field Specific: Ccnductanc:e Mic:rc:G/c:m 11,500 

9.llfate ~/Kg 2,720 

Sulfite ~/Kg 
55 

9.!1 fide f"t1/Kg 8.16 

T~~b..lre Cel~ius 6.2 

Arsenic: ~/Kg 
1.275 

Alunirun ~/Kg 
36.3 

Cadmiun f"t1/Kg 0.023 

Oroniun ~/Kg 
0.559 

Lead f"t1/Kg 0.583 

Mercury f"l:J/Kg 0.0179 

** fib flash observed between ambient temperature .nd YJ Degrees Celsius. 

Reviewed by: K. E. Sorrells, M.S. 

- 20-
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Cedar Chemical Coq:oratic:n 
P .0. Box 7:749 
West Helena, ~ 7Z590 

TAB...£ GA--9 
Gener.d A-lal ysis 

Attn: Mr. Joe Porter, Enviro•nental Engineer 

AI?: 8553. 008 c:e::m D.iate Received: Jin.Jary 15, 1qoo 

Date Reported: March 14, 19B3 

Surface Impa.Jndment sampling and analysis. Bottom Sediment Sample lcx:ated 25 feet 

northeast of west corner of Polish Pend. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1340 taJrs CST. 

ClJserved by Joe E. Porter and Da 1 e t<n.Jnvner. 

l.J\IITS 

Field ~ units 7.01 

Alkalinity !"t3/kg as ~03 522 

Total Suspended Solids !"t3/Kg 3,:B> 

Total Volatile Solids ~/Kg 
734 

Total Solids ~/Kg 3,920 +- 590 

~i~itrogen f'\J/Kg 24.8 

Chloride f'\J/Kg 446 

em P"g/Kg 4,a::x> 

Cyanide P"g/Kg 0.005 

Flashpoint CeltiiUS Nli!gativv 

Nitrate f'\J/Kg 0.79 

Nitrite r"g/Kg 0 

Total Phosprcrus r"g/Kg 2B 

TOC f'\J/Kg 81.35 +- 3.9 

Field Specific COnductance MicroS/em 1,900 

SJ.lfate ~/Kg 
~ 

SJ.lfite ~/Kg 
25 

SJ.l fide f'\:J/Kg 0.951 

Temperature Celsius 4.5 

Arsenic f'\:J/Kg 0.96 

Aluminun r"g/Kg 19.2 

Cadmium r"g/Kg 0.004 

Ov-anium !"t3/Kg 0.125 

Lead P"g/Kg 0.14 

Mercury P"g/Kg 0.0014 

U r.b flash observed between Mnbient temperature and YJ Degree& Cel&ius. 

Reviewed by: K. E. Sorrells, M.S. & ' "i (Initials) 

-21-
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Cedar Chemical Carper a tiO"l 
P .0. Box 2:749 
West Helena, ~ 7Z390 

Attn: Mr. Joe Porter, Enviro•it&CJbl Engineer 

Re: B553.009a ~ Date ReceiVIi!d: January 15, 1988 

Date Reported: March 14, 1988 

Surf ace Irnp:u-ldment sampling and ana 1 ysis. Bot tan Sediment Sample lcx:a ted 125 feet 

nort.heast of south corner of Polish Pold. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1405 ~ CST. 
Observed by Joe E. Porter ..,-,d Dale Kn.mner. 

~YTE LNilS 

Field ~ units 6.83 

Alkalinity ~/kg as CAC03 ':RO 

Total Suspended Solids ~/Kg 4,250 +- 210 

Total Volatile Solids ~/Kg 1,270 

Total Solids t"g/Kg 7,000 +- 210 

~ia-Ni trogen ~11<9 31.18 

Chloride t"g/l<g 996 

(XI) ~/Kg 1,000 

Cyanide t"gll<g 0.013 

Fla~int Celsius * ~tive 
Nitrate t"gll<g 0.115 

Nitrite ~/Kg 0 

Total Phospt-orus ~/Kg 13.3 

TOC ~/Kg 213.62 +- 5.9 

Field Specific Cc:nductanc::e Mi.cn::S/cm 1,350 

9.Jlfate t"gll<g 195 

9.Jlfi te ~11<9 30 

9.Jlfide ~/Kg 4.92 

Temperature Celsius 3.9 

Arsenic ~/Kg 0.35 

Aluminum ~/Kg 11.8 

Cadmium ~/Kg < 0.003 

Chromium ~/Kg 0.061 

Lead ~/Kg 0.093 

Mercury ~/Kg 0.0069 

* Single flash at 104 (F) but will not sustain cOI'I'Ibu5tiO"l at standard 
temperature and pressure. 40 CFR(261.21(2)) 

Reviewed by: K. E. Sorrells, M.S. ~ / ) (Initials) 

-22-
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Cedar Chemical Corporaticn 
P.O. Be>< 7:74'9 
l.t.le5 t He 1 ena, M 7Z590 

Attn: Mr. Joe Porter, Envir u ••e 1tal Engi.naer 

Re: BSS3.009b ~ 
Field Replicate 

Oa te Rece i VS!d: January 15, 1 '900 

Date Reported: March 14, 1 '988 

Surface Impo..ndment sanpling .nd .;nalysis. Botton Sediment Sample lcx:ated 125 feet 

northeast of scuth corner of Polish Pcrld. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Miartin at 1405 ha..lrs CST. 

(bserved by Joe E. Porter and Dale Kn..mner. 

Field p; 
Alkalinity 
Total Suspended Solids 
Total Volatile Solids 
Total Solids 

~ia-Ni tn::J9B'l 
Chloride 
a:t> 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Pt-ospt-orus 
TOC 
Field Specific Conductance 

9..11 fate 
9.Jlfite 
9.Jlfide 
Temperature 

Arsenic: 
Aluminum 
Cadmium 
ChruniL.Wn 
Lead 
Mercury 

~ITS 

ll'lits 
~/kg as OC03 
~/Kg 

~/Kg 

"'1/Kg 

"'1/Kg 
~/Kg 

"'1/Kg 
~/Kg 

Celsius 

"'1/Kg 
"'1/Kg 
r-Q/Kg 
r-Q/Kg 
MicroS/em 

"'1/Kg 
"'1/Kg 
~/Kg 

Celsius 

r-\:1/Kg 
r-\:1/Kg 
r-\:1/Kg 
r-Q/Kg 
r-Q/Kg 
r-Q/Kg 

6.94 
500 

6,560 
2,020 

7,360 +- 140 

28.5 
'963 

3,730 
0.011 

* Negative 

0.416 
0 

Z2 
224.0 +- 1'9.1 

1,320 

1'99 
30 

5.19 
2.5 

0.35 
13.6 

< 0.003 
0.061 
0.075 

0.0045 

* Single flash at 104 (F) rut will not sustain c:anrusticr~ at standard 
temperature and pressure. 40 CFR(261.21 (2)) 

Reviewed by: K. E. Sorrells, M.S. 

.....-:::::: . 
( ~) (Initials) 

- 23 -
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Cedar Oenic•l Corpora tia1 
p .o. Be)( 2749 
loEst Helena, M 7Z390 

Attn: Mr. Joe Porter, Envir o ••e•t.l Engineer 

Re: 8553.001 ~ 

Date Reported: March 14, 1988 

Surface I~t sampling ilnCI o1nalysis. Bottcm Sample fran SOJth corner of 
equalizatia1 pend located 25 feet nortteast of influent pipe. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Milrtin at 1110 to.Jrs CSD. 
Olserved by Joe E. Porter ..-.d Dale KuTmer. 

~YTE LNITS 

Ethylene Dichloride t'giKg 0.0031 

Methyl Isotutyl Ketale t'g/Kg < 0.01 

Mesi tyl Q)(ide t'g/Kg < 0.01 

Toluene l"'giKg 0.046 

o-Xylene f't;I/Kg 0.0112 

m-Xylene l"'g/Kg 0.0044 

~Xylene f't;I/Kg O.ooz:l 

I~ph:rcne ~/Kg 0.948 

Dime thy 1 I=Cetamide ~/Kg < 0.01 

3,4-Dichloroaniline ~/Kg 0.177 

Propanil f't1/Kg < 0.01 

Phenol l"'g/Kg < 0.01 

Total Organic Halide l"'g/Kg 3.14 

Reviewed by: K. E. Sorrells, M.S • ~] (Initials) 

- 25 -
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Cedar Ctenical Corpora tic:r1 
P.O. &:>x 'Z749 
West !-elena, ~ 72390 

TAB.£ ~2 
Organi c ~lysis 

Attn: Mr. Joe Porter, Enviro•tatt:al Engineer 

Re: 8553.002 ~ Date Received: January 15, 1988 

Da te Repor ted: March 14, 1900 

Surf ace ImpaJndnEn t samp 1 ing and ana 1 ysi s. Equ.a liz a tic:r1 Pend &:>t tom Sample 1 ex: a ted 1::/J 

feet norttw:!st of south corner. 

Collected by: t<. E. Sorrells I Cecil A. Sorrells I Michael G. Martin •t 1145 tn.Jrs CST . 
Cbserved by Joe E. Porter and Dale KL.mner. 

~YTE l.J'IIITS 

Ethylene Dichloride f't1/ Kg 0.0049 

Methyl Isot:utyl Ketc:r1e f't1 / Kg < 0.01 

Mesi tyl Oxide f't1/ Kg < 0.01 

Toluene ~/Kg 0.024 

o-Xylerw "'JII<g 0.0064 

m-Xyla1e f'tJ/Kg 0.0025 

~Xylerw "'J/I<g o.~ 

I sopt-cr-cne ~ll<g 1.32 

Dimethyl Ac:etani.de ~/Kg < 0.01 

3,4-Dichloroaniline ~ll<g O.'Zlb 

P~il ~!Kg < 0.01 

Pt-enol ~/Kg < 0.01 

Total Organic Halide ~/Kg 0.781 

Reviewed by: K. E. Sorrells, M.S • 

- 26 -
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Cedar D-emical Corporatic:n 
P .0. Q:lx 2749 
West He lena, ~ TZ390 

TAB....E rn.-3 
Organic ~1 ysis 

Attn: Mr. Joe Porter, Envir o ••e 1tal Engineer 

Re: 8553.003 ~ Date Received: January 15, 1988 

Date Reported: Man:h 14, 19EI3 

Surface lmpo.Jnckrent sampling and analysis. Equalizatic:n Pa1d Q:lttom ~le lcx:ated 125 

feet nortt-wes t of east corner. 

Collected by: K. E. Sorrells 1 Cecil A. Sorrells I Michael G. Martin •t 1207 h.:::urs CST. 
(bserved by Joe E. Porter and Dale KL.mner. 

~YTE LNITS 

Ethylene Dichloride r-'g/ Kg 0.0034 

Methyl Isob.Jtyl Ketene r-'g/Kg < 0.01 

Mesi tyl Oxide r-'g/Kg < 0.01 

Toluene r-'g/Kg 0.017 

o-Xylene ~/Kg 
O.(X)62 

m-Xylene f"g/Kg 0.0014 

p-Xylene r'\;;J/Kg < 0.0005 

I sopt-crc:ne r'\;;J/Kg 1.06 

Dimethyl Ac:etcni.de r'\;;J/Kg < 0.01 

3,4-Dichloroaniline f"g/Kg 0.253 

Prop.¥'1il r'\;;J/Kg < 0.01 

Phenol r't;;J/1<9 < 0.01 

Total Organic Hal ide r'\;;J/Kg 0.5Z2 

Revie.Ed by: K. E. Sorrells, M.S • (~l (Initials) 

- Zl-
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Cedar Chemic•l Corpor•ticrl 
P.O. Ebx 2749 
West Helena, ~ 7Z590 

Attn: Mr. Joe Porter, Erwira•ue .. tal Engirwer 

Re: 8553.004 c:e:m Date Received: January 15, 1988 

Date Reported: March 14, 1993 

Surface Impoundment sampling and analysis. Equalizaticrl Ptrld Ebttan Sample located 100 
feet soutt-west of north corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1255 to.Jrs CST. 
Observed by Joe E. Porter and Dale Kumler. 

~YTE L.NITS 

Ethylene Dichloride l't;)/Kg 0.0036 

l"'ethy 1 I sob.J ty 1 Ketc:ne l't;)/Kg < 0.01 

Mesi tyl Oxide !'t;J/Kg < 0.01 

Toluene ~/Kg 0.016 

o-Xylene ~/Kg 0.01ZZ 

m-Xylene f't1/1<g o.oov 
p-Xylene ~IKQ 0.002 

I sophor"a')e ~/Kg 
1.12 

Dimethyl Acetamide ~/Kg < 0.01 

3,4-Dichl~iline ~/Kg 0.238 

Propanil ~IK9 < 0.01 

PtEnol ~/Kg < 0.01 

Total Organic Halide ~/Kg 
0.4bS 

Reviewed by: K. E. Sorrells, M.S. 
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Cedar Chemical Corporatic:n 
P.O. Box 2749 
West t-E 1 en a, ~ 7Z390 

TAB..E o:rs 
~ic ~lysis 

Date Received: January 15, 1900 

Date Reported: March 14, 19£:13 

Surface Impoundment sampling and analysis. Equalizatic:n Pend Water ~1• located c:n 
north?ast side 160 feet north.oest of east corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1.230 h:urs CST. 

Observed by Joe E. Porter and Dale Kumler. 

~YTE l..f'JITS 

Ethylene Dichloride 1'\;1/Kg 
Methyl Isob.Jtyl Ketene 1'\;1/Kg 
Mesi tyl Oxide 1'\;1/Kg 
Toluene ~/Kg 

o-Xylene ~IKQ 

m-Xylene ~IKQ 

p-Xylene ~IKQ 

Isophorcne ~/Kg 

Dime thy 1 Ac:etanide ~/Kg 

3,4-Dichloroaniline ~/Kg 

~il ~/Kg 

Phenol l"t1/Kg 
Total Organic Halide ~IKQ 

Reviewed by: K. E. Sornlll~, M.S • 

-'z:l-

0.0033 
< 0.01 
< 0.01 
0.016 

0.0011 
o.cxxn 
0.0013 

1.38 

< 0.01 
0.20b 

< 0.01 
< 0.01 
0.484 

.,.,..-- . 
(~(Initials) 
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Cedar Olemic•l Corp:r•tic:n 
P.O. Ebx Z749 
Loes t He lena, M 7Z590 

Attn: Mr. Joe Porter, Envir u ••ental Engineer 

Re: B553.005b ~ O.te Racei Vl!d: January 15, 1983 

Date Reported: March 14' 1988 

Surface l~t satllJling and analysis. Equalizatic:n Po1d Water Sample located en 
northeast side 160 feet nortnoest of east corner. 

Coll ec: ted by: K. E. Serre 11 s I Cec: i1 A. Serre 11 s I Michae 1 G. Martin at 1230 hours CST • 
Observed by Joe E. Porter and Dale Kurmer. 

~YTE t..NITS 

Ethylene Dichloride ~/Kg 0.0034 

Methyl Isob.Jtyl Ketene ~/Kg < 0.01 

Mesi tyl Oxide ~/Kg < 0.01 

Toluene t't11Kg 0.015 

o-Xylene ~/Kg 0.0005 

rrrXylene ~~Kg O.OCXfl 

p-Xylene ~/Kg 0.0014 

I~ ~/Kg 
1.39 

Dime thy 1 Acetamide ~/Kg < 0.01 

3,4-Dichloroaniline ~/Kg 0.239 

Propanil ~~Kg < 0.01 

Phenol ~/Kg < 0.01 

Total Organic Halide ~/Kg 
0.551 

Reviewed by: K. E. Sorrells, M.S. ~) (Initials) 

-30 -
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Cedar Chemical Corporation 
p .0. fbi< Z749 
West Helena, M 72390 

TAB.....E ~7 
Organic ~lysis 

Attn: Mr. Joe Porter, Envito••••tal Engineer 

Re: 8553. 006 c::E:m Oil te Received: Jaruary 15, 1993 

Date Reported: March 14, 1900 

Surface Impc:llMldrrent sampling M'ld M'lalysis. ~ter Sample fran discharge pipe fn:::m 
Aeration Ptnd. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1320 t-ours CST. 
Obser-ved by Joe E. Porter and Dal v t<&..mner-. 

~YTE LNITS 

Ethylene Dichloride l"t1/Kg < 0.0002 
Methyl Isorutyl Ket01e l"t1/Kg < 0.01 
Mesi tyl Oxide !"t1/Kg < 0.01 
Toluene l"t11Kg 0.003 

o-Xylene ~/Kg 0.0376 
m-Xyl&ne ~/Kg 0.()()62 
~Xylene ~/Kg o.oon 
I sopt-orcne ~/Kg 0.074 

Dimethyl Acetamide ~/Kg < 0.01 
3,4-Dichloroaniline l"g/Kg 0.8 
Propanil ~/Kg 0.035 
Phenol ~/Kg < 0.01 
Total Organic Halide ~/Kg 0.464 

Reviewed by: K. E. Sorrells, M.S • 
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Cedar O'enical Cor-poratial 
P .0. Ebx 'Z749 
West Helena, ~ 7Z390 

Attn: Mr. Joe ~, Erwir o •re•tal EngirlE!ef"' 

Re: 8553.007 ~ Date Received: January 15, 1900 

Date Reported: March 14, 1993 

Surface Impo...ndment sampling and ew1alysis. Recycled sludge sample ft"OTI Aeratial Pt:nd 

clarifier. 

Collected by: Joe Porter I Dale l<l.mnRr at 1300 hours CST. 

Ethylene Dichloride 
Methyl Isob.Jtyl Ketene 
Mesi tyl Oxide 
Toluene 

o-Xylane 
m-Xylene 
f:rXylane 
Isoptoroe 

Dimethyl Acetamide 
3,4-Dichloroaniline 
Propanil 
Phenol 
Total Organic Halide 

L.NITS 

f'\J/Kg 
f'tJ/Kg 
~/Kg 

~/Kg 

~ll<g 

~/Kg 

~ll<g 

~ll<g 

~/Kg 

~ll<g 

~ll<g 

~ll<g 

~/Kg 

Reviewed by: K. E. Sorrells, M.S. 

-32-

0 .006 
< 0.01 
< 0.01 
0.004 

0.0494 
0.0035 

O.(Xfl 
0.094 

< 0.01 
1.47 

0.037 
< 0.01 

1.01 

[(f?i.. J (lni tials) 
..... 
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Cedar Chemical Corporatial 
p .o. Be)( 2749 
West He lena, ~ 72390 

Attn: Mr. Joe Porter, Erwit a ••e 1tal Engineer 

Ale: 8553.008 ~ O.te Received: January 15, 1900 

Date Rep::>rted: March 14, 1988 

Surface Impc:undment sampling and analysis. Bottom Sediment ~le lcx::ated 25 feet 
nortreast of west corner of Polish Pt:nd. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1340 h=Jurs CST. 
Observed by Joe E. Porter and Dale Kt..J~TYT~er. 

~YTE LNITS 

Ethylene Dichloride M:;JIKg < 0.0002 
Methyl lsob.Jtyl Ketene M:;JIKg < 0.01 
Mesityl Q)(ide M;JIKg < 0.01 
Toluene "'/Kg 0.026 

o-Xylane ~/Kg 0.0017 
m-Xylen& ~/t<Q 0.015 
~Xylene M;JII<g 0.0054 
I soprortl"'le "'/t<Q 0.049 

Dimethyl Ac:et~de M;JIKg < 0.01 
3,4-Dichloroaniline M;JIKg 0.094 
Propanil "'/Kg < 0.01 
Phenol M;J/t<Q < 0.01 
Total Organic Halide M;JII<g 0.553 

Reviewed by: K. E. Sorrells, M.S • ( ~- 1 (Initials) 

- 33-



• 

• 

• 

Cedo1r Chemic•l Corporaticn 
P .0. lk>x Z749 
West He lena, ~ 7Z390 

At tn: Mr. Joe Porter, Env ito••e•tal Engineer 

Re: B553.009a ~ Date Received: JcYlUar"Y 15, 1993 

Date Reported: Man::h 14, 19EI3 

Surface Impoundment sampling and analysis. S::lttcrn Sediment Sample loco1ted 125 feet 
northeast of scuth cor-ner of Polish Pend. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin o1t 1405 hours CST . 
~rved by Joe E. Porter M1d Dale I<L..Mm'er. 

A'-A..YTE !..NITS 

Ethylene Dichloride f't;l /Kg O.<XX:lb 
Methyl Isorutyl Ketene !"g/Kg < 0.01 
Mesi tyl Oxide f't;l/Kg < 0.01 
Toluene t'tJ/Kg 0.003 

~Xylene t't111<9 < 0.0005 
m-Xylene ~/Kg 0.0069 
p-Xylene ~/Kg 0.0016 
lsoph:Jn:ne ~/Kg 0.111 

Dinethyl Acetamide t'tJ/Kg < 0.01 
3,4-Dichloroanil.ine t'tJ/Kg 0.078 
Propanil t'tJ/Kg < 0.01 
Phenol ~/Kg < 0.01 
Total Organic Halide t'tJ/I<g 0.296 

Reviewed by: K. E. Sorrells, M.S. ~~ (Ini tials) 
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Cedar Chemical Corporatic:n 
P.O. Ebx 2749 
West Helena, ~ TZ390 

TAB....E ~11 
Organic ~lysis 

Attn: Mr. Joe Porter, Envin:nnen tal Engineer 

Fe: 8553. 009b CEm Oa te Received : J M"llJary 15, 1988 

Date Reported: March 14, 1988 

Surf ace Impoundll'e"l t samp 1 ing and ana 1 ys is. Bot t.c:m Sedirren t ~ le located 125 feet 
nortreast of sa.Jth corner of Polish Pend. 

Collected by : K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1405 tn.Jrs CST. 
£bserved by Joe E. Porter and Dale K&..mn&r. 

~YTE LNITS 

Ethylene Dichloride ~/Kg 0.0059 
Methyl Isobutyl Ketene ~/Kg < 0.01 
Mesityl Oxide ~/Kg < 0.01 
Toluene ~/Kg 0.002 

o-Xylene f't1/K9 < 0.0005 
m-Xylene "'J/Kg 0.0075 
p-Xylene "'J/Kg < 0.0005 
I sopror01e f'tJ/Kg 0.054 

Ditrethyl Acetamide f'tJ/Kg < 0 .01 
3,4-Dichloroaniline ~/Kg 0.078 
Propanil ~/Kg < 0.01 
Phenol "'J/Kg < 0.01 
Total Organic Halide f't1/Kg 0.193 

Reviewed by: K. E. Sorrells, M.S. cP-J (Initials) 
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C~LJBRATION TABLE EDIT ReY 3.1.1 31·"-t·86 

Calibration Table : DATA:C£DAR.Q 

R~t T 111e PU S i ~al o-cr ~t nglul Lvl Reepfact f\· Type Part1al Nue 

•1m1 \6 tkM 456.00.., ze.oo 2 7.14\e-6 •ISTO l 4,4'Dibroeooc 
ze.ee 3 1,949e-S 
ze.ee t 6. 9l0e-6 
20.00 s 6.00)e-6 
ze.ee 4 S.B63e-6 

U.466 17 ..... 161.00 ... 9. 907600 s 9.936e-6 1 Propui J 
1&.00 4 9.929.-6 
15.00 3 8.298e-6 
29.00 2 8.SS3e-6 
40.fl9 1 6.139e-S 

ll. 467 18 11ua 219.00 ... 0.06790 ~ 63.62.-6 t PtJ 3 
se.oo 4 63.69.-6 
ss.ee 3 63.47.-6 
29.08 2 69.99.-6 
49.00 1 47.14.-6 
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SAMPLE IDENTIFICATION 

• LABORATORY NUMBER 

B553.001 
Bottom Sample from south c orner of equalization pond located 25 
feet northeast of influent pipe . 

B553.002 
Equalization Pond Bot tom Sample 60 feet northwest of south 
c orner. 

B553.003 
Equalization Pond Bottom Sample located 125 feet northwest of 
east corner. 

B553.004 
Equalization Pond Bottom Sample located 100 feet southwest of 
north corner. 

B553.005a 
Equalization Pond Water Sample located on northeast side 160 feet 
northwest of east corner . 

• 
8553.005b 
Equalization Pond Water Sample located on northeast side 160 feet 
northwest of east corner. 

B553.006 
Water sample from discharge pipe from Aeration Pond. FC4;1eA F.P. 

B553 . 007 
Recycled sludge sample from Aeration Pond clarifier. 

B553.008 
Bottom Sediment Sample located 25 feet northeast of west corner 
of Polish Pond. 

B553.009a 
Bottom Sediment Sample located 125 feet northeast of south corner 
of Polish Pond. 

B553.009b 
Bottom Sediment Sample located 125 feet northeast of south corner 
of Polish Pond • 
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6tfttrtl An•lysis SMaa1ry 

MALYTE 1553.001 002 003 004 005A 0058 

• Firl4 Rrplicltts 
191k9 19/kg tg/k9 eg/tt tg/1 tq/1 

F1tld pH 7.14 6.58 6.8l 6.51 6.69 6.12 

Alkilitity 470 522 4S6 «6 324 336 

Tot•l S.sptedtd Soli4s ,320 2700 3110 zno 50 67.3 

Tot•l Yol•tilt Solids 2390 2010 1420 1S60 260 200 

Tohl Solids 8720 47l0 3545 3485 1050 1000 

Aleoni•-•itrogtn 36.11 36.68 32.03 27.38 27.87 24.69 

Chloridr 198 191 136 223 193 171 

COD 3410 2UO 1710 1220 406 671 -
Cytnidt .029 .005 .019 .008 .012 .017 

Fluhpoint liE& liE& •E& 11£6 IIE6 liE& 

tlitrih .028 .674 .513 .037 .028 .023 

• .i tri tt 0 0 0 0 0 0 

Tottl Phosphorus n.1 2'.9 33.4 24.9 9.23 9.23 

TOC 341.5 281.9 182.7 2l0.6 n.6 13.4 

Fit14 Spteific Conducttnct 850 100 190 190 720 700 

Sulfttt 31.5 37 49.75 «.5 70.75 72.13 

Sulfitt 25 40 30 30 30 30 

Sulfidt 2.16 6.04 2.82 42 .651 .61 

Fitld Tteptr&turt 5.5 4.5 6 5.1 6 5.5 

ArHIIic .n .3 .31 .43 .27 .26 

Ahttinu 17.4 32.5 23.1 35.6 .343 .343 

Cldtid .013 .007 .007 .011 .003 .003 

Chrotiut .364 .139 .106 .266 < 0.003 < 0.003 

lud .24 .125 .116 .21 ( 0.01 .017 

• lttrcury .0428 .0293 .0129 .043 .0011 ( 0.0005 

a Slii6LE flASH AT 104 (F) IUT lllll IIOT SUSTAI• COftBUSTIOII AT STAIIDARD TEftf'WT\11£ 
MD PRESSURE. 40 CFR(261.21(2) 

U liD FLASH OBSERVED 8ETMEEM MBIElT TEftPERATURE MD 60 D£6RE£ CELCJUS 



&entrd Aulysis ~.ury 

I 
\ \ oJ 5 

• AIIAL YTE 006 007 008 009A 0091 
Field Rtplic•t•s 

at/1 19/k. 14/kq eq/kq eq/tq 

Fitld pH 8.2~ 7.84 7.01 b.8l 11.94 

Alk•linity 3000 1200 ~22 ~90 588 

lot•l ~sprndf4 Solids ~97 1000 ll80 4nG 
·~ 

lot•l Yol•tilt Solids 3080 8190 734 . 1270 2020 

Tohl Solids 157SO 2l1SO 3920 7000 7lb0 

A .. oni•·lli tr09tn 365.2 137 24.8 31.18 28.5 

Chloridt 2640 872 446 986 963 

COD 2590 28SO 4800 1000 J7JO 

Cy1nidt .04~ .06~ .005 .Oll .011 vl-.y '-'o"'\~ ~ \.."5P so\ 1 J!> flo~~ 1 
F hshpoint 

( 
Fc.~l.s l= l4!o~ Po: ... ~ ~~ 1 J5 t IIEG .. 11£6 .. N£S a liES a liES 

llitr•h .083 .014 .79 .115 .416 
d(,t. ~I (:.J) .... ,,4),;"~ () Sc) I 

• llitrih 0 0 0 0 0 

loti! Phosphonas 19 49.6 28 13.3 22 

TOC 646.2 1148 81.35 213.62 224 

Fitld Spttifit Conduct1ntt 11000 11SOO 1900 1350 1320 

~lfltt 2270 2720 5SO 195 199 

Sulfitt 5~ ~5 25 lO JO 

Sulf idt .112 8.16 .951 4.92 5.19 

Fitld Tt1ptr1turr 2.2 6.2 4.5 3.9 2.5 

Arstnic .83 1.275 .96 .~ .35 

AlueinUI 2.0~ 36.3 19.2 11.8 13.6 

CidliUI .012 .023 .004 ( 0.003 ( 0.003 

Chroeiu• .09 .559 .125 .061 .061 

Lt~d . 186 .583 .14 .093 .075 

• fttrcury .0013 .0179 .0014 .0069 .0045 

• SIIISLE FLASH AT 104 (F) IUT MILL IDT SUSTAIN COftUSTIDII AT STAIIDARD TERPERATURE 
AIID PRESSIME. 40 CFR(2bl.2ll21 

U liD FLASH OBSERVED BEHIEEII MIIEJIT TElftRATURE MD 60 DEGREES CELSIUS 



Dr9•n1c llorhhttt Suu1ry 

• AIIALYTE DATE Tl ftE S.D.• 1553.001 002 003 004 00~ OOSI 
Hours Fitld Rtpl ic•t~ 

C.S.T. 1Qit9 eg/ k9 eg/ tg ~qlkq eg/1 aq/1 

Ethyltnt Dichloride 2/8 14SO li .0031 .0049 .0034 .0036 .00l3 .0034 

Rtthy1 Isobutyl lttoer 3/10 1825 7'1 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

lltsityl D1idt 3/10 1825 21 ( 0.01 ( 0.01 < 0.01 ( 0.01 ( 0.01 ( 0.01 

Tolutnt 1/26 1620 41 .046 .024 .017 .016 .016 .015 

o-lyltnt 1/26 1620 .0005 .0112 .0064 .0062 .0122 .0011 .0005 

a-lyltnt 1126 1620 .0001 .0044 .0025 .0014 .0027 .0009 .0009 

p-ty1tnt 1126 1620 .0003 .00~ .0029 ( .0005 .002 .0013 .0014 

lsophoront 3/10 1825 1.51 .948 1.32 1.06 1.12 1.38 1.39 

Dittthyl Acrt••idt 3/10 IBn 14 1 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

3,4-Dichloro•nilint 3/10 1825 .51 .177 .276 .253 .238 .206 .239 

• Prop1ni1 3/10 1825 2.51 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Pllttol 3/10 1825 71 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Tot•l or,lnic Kilidt 2/22 0940 111 3.14 .781 .522 .465 .484 .551 

Stt prrctdin' t1-lt for Sitplt Point Description 

Iotts: All 10rk iboYt ptrforatd ~J l. E. Sorrtlls, R.S. IICt,t thit 
t1tr1ctions 11d cooctntr•tions for 11tr1cttd s•eplts "rforetd ~J 
ft. 6. ftutin . All 6C-IIS 1t0rk ptrforan by Jattrul St1nd1rd Du.nti-
t•tion. D1tt Jnd Titts lboYt rtprtsttt thr btginnint of fin•1 
qu1nti t1tivt 6LC 1nd/or &C-ftS 1t0rt. Tbl col~a~n liMltd 5.1.1 
rtprtstnts tht prtcision of tht Httraiutions u tht shnd•rd 
drvi1tion of tbt "'" of rtplicltt s11p1~, tithtr •s t of tht ltift 
soettiats knOift 1s tbt Cotffic itat of Y1ri1tion 1 or, •hrrt no 1 sitn is 
sholn, tht precision is rapr~Std IS conctntr1tion for la. 1tvt1 
uapl~. All Collctttr1tions 1rt taprrsstd in "''' for slu~tt 
s.aplts, •nd in tt/li ttr for ••trr 111p1~. 

1 
;'\. .. 
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Or91nic Mortshttt Suaa1ry 

• AIIALYTE DATE TIRE S.l.e 006 007 001 009A OOft 
Hours Fitl~ Rtplicltts 
C.D.T "" 19/tt .. /k. .. ,k, lf/kt 

Ethyltnt Dichloridt 2/8 1UO 31 ( .0002 .006 ( 0.0002 .0006 .0059 

"'thyl Isobutyl lttont 3/10 1125 71 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

fttslty I Oudl' J/10 182~ 21 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Tolutnt 1126 1620 u .003 .004 .026 .003 .002 

o-lyltllt 1/26 1620 .000~ .0376 .0494 .0017 ( .000~ ( .000~ 

e-lyltnt 1126 1620 .0001 .0062 .0035 .015 .0069 .0075 

p-lyltnt 1/26 1620 .0003 .0077 .009 .0054 .0016 ( .0005 

lsophoront 3/10 1825 1.51 .074 .094 .049 .111 .054 

Dial'thyl Acl't•aidl' 3/10 1825 141 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

3.4-Dichloroinilint 3/10 1825 .51 .8 1.47 .094 .078 .078 

• Prop1nil 3110 1825 2.51 .035 .on ( 0.01 ( 0.01 ( 0.01 

Phtnol 3/10 1825 71 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Tot1l Org•nic Hilidt 2122 0940 11'1 .464 1.01 .553 .2416 .1'3 

Stt prtctdiat t1blt for S1aplt Point Dt~eriptioa 

Jlotts: All •ork lbovt perforetd ~y K. E. Sorr•lls. ft.S. txctpt t-.t 
extr1ctions 1nd conctRtrltions for txtr1cttd Siaplts ptrforetd by 
ft. 6. llutin. All 6C-ItS 110rt ptrforatd ~y Jatrrnd Shndud Onllti-
t•tion. D1tt .nd Tiats ~~vr rtprtstnt t~ ~9innift9 of fin1l 
quintititivt &lt lAd/or &e-ftS .art. Tht colv•n li~ltd S.D.• 
npnstnh tht pntisi011 of tilt lltttrtiutions. u tht st.nd•r~ 
dtvi1tion of tbt 11111 of rrpliutt silplts, ritlltr n 1 of tilt .... 
soaetiats kna.n iS tht Cotffici.at of V1ri1tioa, or, •btrt no 1 1i9n is 
sholtn. tht precision is tlprtsstd u c•cntration for IIMI lrvtl 
Sllp)tS, All Conctntr1tioos 1rr rxprtsstll in .. Itt for sludfl 
s•aplts. 1nd in aq/Jittr for ••ttr Sllplrs • 
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GENERAL ANALYSIS QUALITY ASSURANCE 

ANALYSTS: 

K. E. Sorrells 
Cecil A. Sorrells 
K. E. Sorrells II 
Michael G. Martin 
Pennye L. Derryberry 

QUALITY ASSURANCE 

(KES) 
(CAS) 
(KESII) 
(MGM) 
(PLD) 

OA SUMMARY: ANALYTE/ANALYST/DATE(TIME)/STANDARD DEVIATION 
AS PERCENT OF THE MEAN OF REPLICATE DETERMINATIONS. 

pH/KES/CAS/MGM/on-site/1-15-88/0.22%$ 
ALKALINITY/PLD/1-15-88/0.9%* 
TOTAL SUSPENDED SOLIDS/PLD/1-21-88/0'l.* 
TOTAL VOLATILE SOLIDS/PLD/1-21-68*RECHECKS/PLD/3-17- 88/13'l.* 
TOTAL SOLIDS/PLD/1-21-88/2%* 

AMMONIA-NITROGEN/CAS/1-18-88(0900) to 1-20-88/6%$ 
CHLORIDE/PLD/1-21-88/6%* 
CHEMICAL OXYGEN DEMAND/PLD/1-28-88(1030)/0.132%$ 
CYANIDE/MGM/1-21-88(1436)/17%$ 
FLASH POINT/PLD/1-25-88/0'l.* 

NITRITE/CAS/1-20-88(1600)/9.8%$ 
NITRATE/CAS/1-19-88(0900)/0'l.a 
TOTAL PHOSPHORUS/PLD/1-18-88(0930)/0'l.$ 
TOTAL ORGANIC CARBON/CAS/1-18-88(1600)/3.6%$ 
SPECIFIC CONDUCTANCE/KES/CAS/MGM/on-site/1-15-88/1.4%$ 

SULFATE/PLD/1-25-88(0830)/0.97%$ 
SULFIDE/CAS/1-16-88(1400)/0'l.$ 
SULFITE/CAS/1-15-88(1800)/3.3%$ 
TEMPERATURE/KES/CAS/MGM/on-site/1-15-88/4.3'l.t 
ARSENIC/KESII/1-29-88(1340)/1.9%$ 

ALUMINUM/KESII/1-22-88(0925)/0'l.* 
CADMIUM/KESII/1-20-88(1010)/0'l.* 
CHROMIUM/KESII/1-28-88(1025)/0'l.* 
LEAD/KESII/1-21-88(0940)/26%* 
MERCURY/KESII/1-25-88(1015)/38%* 
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ORGANIC ANALYSIS QUALITY ASSURANCE 

ANALYSTS: 

K. E. Sor re 11 s 
Michael G. Martin 

(KES) 
( MGM) 

QA SUMMARY: ANALYTE/ANALYST/DATE(TIME)/STANDARD DEVIATION 
AS PERCENT OF THE MEAN OF REPLICATE DETERMINATIONS. 

QUALITY ASSURANCE 

Ethylene Dichloride/KES/2-8-88(1450)/31.* 

Methyl Isobutyl Ketone/KES/3-10-88(1825)/7%* 

Mesityl Oxide/KES/3-10- 88(1825)/2%* 

Toluene/KES/ 1-26 - 88(1620) / 4%* 

o-Xylene/KES/1-26- 88(1620)/.0005%* 
, 

m-Xylene/KES/1-26-88(1620)/.0001%* 

p-Xylene/KES/1-26-88(1620)/.0003%* 

Isophorone/KES/3-10-88(1825)/1.5%* 

(J.ooo! 
0· ~,,, 

~~ oOD '1 

Dimethyl Acetamide/KES/3-10-88(1825)/14%* 

3,4- Dichloroanaline/KES/ 3-10-88(1825)/.5%* 

Propanil/KES/3-10-88(1825)/2 . 51.* 

Phenol/KES/3-10-88(1825)/7%* 

Total Organic Halide/2-22-88(0940)/11%* 

GC- MS extraction and clean-up by Michael G. Martin on 
1/28/88* 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~H~Y~D~R~O~G~E~N~~I~O~N~-----------------------------------------------

Method ________________ ~E~l~e~c~t~r~o~m~e~t~r~~~· c~------------------------------------------------

Reference ____________ ~S~t~a~n=d=a~r~d~M~e~t~h~o~d~s=-~1~6~t~h~-~E~d~~~· ~t~i~o~n~1~4~2~3~----------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time onsite Preservative analyze immediatel y 

Type of Container polyethylene Typ• of Sampler grab 

Type and Model of Analytical Equipment used 

Cole Parmer Chemcadet model 598450, Orion Ross model 8102 

·--------------~-------

Modifications/Adjustments of M•thod 

Field Analyst: Cecil A. Sorrrells 

Typical Resolution 0.01 units • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ALKALINITY, CaC03 
------------------------~---------------------------------------------------

Method ________________ T~i~t_r~a~t~~~· -o_n __ t_o __ ~p_H __ 4_._5~, __ m_a_n_u __ a_l ________________________________ _ 

Reference Standard Methods 16th. Edition, 403 
----------~~~~~~~~~----------------~-------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 4 hours Preservative Cool 4. C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

• Cole Parmer Chemcadet model 598450 

-----------------------------------------------------------------------------------

Modifications/Adjustments of M•thod 

Typical Detectjoo Limit 1 mg/liter as CaC03 • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro~d 
Little Rock AR 7220q 

PARAMETER SHEET 

Parameter ____________ ~T~O~T~A~L~S~U~S~P~E~N~D~E~D~S~O~L~I~D~S~------------------------------------

Method ________________ G~r~a~v~1~· m~e~t~r~i~c~l~0~3~-~1~0~5~·~C~p~o~s~t~w~a~s~h~i~n~g~o~f~r~e~s~1~· d~u~e~----------

Reference ____________ ~s,t~aQUo~d~aur~d~Mwse~t~h~o~d~s~1~6~t~h~-~E~d~i~t~i~o~o~2~0~q~o~----------------------

Primary Analyst Peonye Derryberry 

Normal Holding TimeS hours to 2 daysPreservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Mettler balance 

•-----------------------------
Modifications/Adjustments of Method 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Litt le Rock AR 72209 

PARAMETER SHEET 

Parameter VOLATILE SOLIDS 
------------~~~~~~~~~-----------------------------------------

Method Gravimetric 550 .C 
----------------~~~~~~~--------------------------------------------------

Reference Standard Methods 16th. Edition 209E 
------------~~~~~--~~~~~~~--~-----------------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 4 days Preservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Mettler balance 

• Thermolyne 1200 Muffle Furnace 

Modifications/Adjustments of Method 

Typical Detection Limit 0.1 mg/liter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro•d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter _____________ T~O~T~A~L~S~O~L~I~D~S~------------------------------------------------

Method Gravimetric 103 - 105 .C 
----------------~~~~~~~~~--~~--~------------------------------------

Reference Standard Methods 16th. Edition 209A 
------------~~~~~~~~~~~~~~~~~~~---------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 4 days Preservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Mettler balance H31AR 

~ Sp 180 Digital Electronic Analytical Balance. Blue M convection oven. 

Modifications/Adjustments of Method 

Typical Detectjao jmjt 0.1 mg/liter, 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter AMMONIA as N -----------------------------------------------------------------------
Method _________________ M_a_n_u_a __ l __ d~i~s_t~i_l_l_a_t_~_· _o_n __ f_o __ l_l_o_w_e_d ___ b~y __ e_l_e_c __ t_r_o_d_e ________________ _ 

Reference EPA 1979, 350.3 
----------~~~~~~~~~-------------------------------------------

Primary Analyst Cecil Sorrells 

Normal Holding Time 2 to 7 days Preservative cool 4.C,H2S04 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Ammonia porous membrane H3728201 

•------~W~h~e~aLt~o~n~D~i~s~t~i~l~l~a~t~1~· o~n~~A~p~p~a~r~a~t~u~s~-----------------------------------------------

Modifications/Adjustments of Method 

Ivpical Petectioo Limit .01 me/liter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro•d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~C~H=L~O~R~I~D~E~----------------------------------------------------

Method ________________ ~M~e~r~c~u~r~i=c~n~1~· ~t~r~a~t~e~-------------------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~·~1~6~t~h~E~d~1~· t~i~o~nw,~4~0~7~B~-------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 4 hrs to 3 days Preservative Cool 4. C.H2S04 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Brinkman digital buret 

•------------------------
Modifications/Adjustments of Method 

Iypi r«;> 1 Deter H on I imi t 5 1119 'liter 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro•d 
Littl e Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~C~H~E~M~I~C~A~L~O~X~Y~G~E~N~D~E~M~A~N~O-------------------------------------

Method _________________ T~1~· ~t~r~i~m~e~t~r_1~· c~~c~o~l~o~r~i~m~e~t~r=i~c~----------------------------------

Reference ____________ ~s~t~aun~d~a~r~d-LM~e~t~h~o~d~s~,L-~1E6~t~h~E~d~i~t~i~o~n~·~5~0~8~A~--------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 4 hours to 3 day!Preservative Cool 4. C,H2S04 

Type of Container oolyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Ground glass reflux apparatus & Brinkman digital buret 

•-----------------------------------------
Modifications/Adjustments of Method 

Tvpir•l Dptprtjan I jmjt 2 mgll iter 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~C~Y~A~N~I~D~E~---T~O~T~A~L~---------------------------------------------

Method Manual distillation with MgC12, manual spectrophotometric 

Reference ____________ ~s~t~a~n~d~a~r~d~M~e~t~h~o~d~s~~1~6~t~h~-~E~d~i~t~i~o~n~·~4~1~2kCw_ __________________ ___ 

Primary Analyst Mike Martin 

Normal Holding Time 2 to 5 days Preservative Cool 4 .C. NaOH 

Type of Container po 1 yethyl ene Typ• of Samp 1 er grab 

Type and Model of Analytical Equipmen~ used 

Sequoia Turner model 390 spectrophotometer 

•-----------------------
Modifications/Adjustments of Method 

Typical Detection Limit < 0 . 004 mg/liter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~F~L~A~S~H~P~O~I~N~T~---------------------------------------------------

Method ________________ ~P~e~n~s~k~yL-~M~a~r~t~e~n~s~~C~l~o~s~e~d~C~u~p~--------------------------------

Reference ____________ ~S~W~-~8~4~6~S~e~c~t~i~o~n~8~·~1~·~M~e~t~h~o~d~~1~0~1~0~--------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 0 to 14 daysPreservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Pensky-Martens closed cup tester 

·-----------------------
Modifications/Adjustment~ of Method 

Typical Re&ol!Jtjon 1 Centigr.;ade 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
L i ttle Rock AR 72209 

PARAMETER SHEET 

Parameter NITRATE 
------------~~~~~-------------------------------------------------------

Method ________________ ~N~i~t~r~a~t~e~-~n;i~t~r~~~· ~t~e~m~~~· n~u~s~N~~~·~t~r~i~t~e~N~--------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~~1~6~t~h~~E~d~i_t_~_-_o_n~,~4 __ 1_8_C ____________________ ___ 

Primary Analyst Cecil Sorrells 

Normal Holding Time 4 to 6 hoursPreservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Cadmium reduction column 

·-------S~e~q~~~~nuj~aL-T~tui~r~n~e~r~m~o~d~ewl~3~9~0~S~p~e~c~t~r~o~p~h~out~o~mwe~t~e~r----------------------------------

Modifications/Adjustments of Method 

Typical Detection imjt 0.001 mQ/litpr . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 7220q 

PARAMETER SHEET 

Parameter ____________ ~N~I~T~R~I~T~E--------------------------------------------------------

Method ________________ ~S~p~e~c~t~r~o~p~h~o~t~o~m~e~t~r~i~c~m~a~n~u~a~l~---------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~~1~6~t~h~E~d~i~t~i~o~n~,~4~1~8~C=-----------------------

Primary Analyst Cecil Sorrells 

Normal Holding Time 4 to 6 hours Preservative Cool 4.C, H2S04 

Type of Container polyethylene Typ~ of Sampler crab 

Type and Model of Analytical Equipment used 

Seguoia Turner model 3qo spectrophotometer 

··-----------------------
Modifications/Adjustments of M•thod 

Typical Oe+ertjao I jmjt 001 mg/litpc 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter PHOSPHORUS - TOTAL 
------------~~~~~~--~~~~------------------------------------------

Method ______________ ~P~e~r~s~u~l~f~a~t~e~d~~~· g1:e;s~t~~~· o~"~--~m~a~n;u~•~l~a~~~c~o~r~b~~~· c~~a~c~i~d~-------------

Reference Standard Methods 16th. Edition 424F 
------------~~~~~~~~~~~~~~~~~~--~------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 7 days Preservative Cool 4.C,H2S04 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

• SeQuoia turner model 390 spectrophotometer 

Modifications/Adjustments of Method 

Typical Detection I imit 0,01 mg/liter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter __________ ~O~R~G~A~N~I~C~C~A~R~B~O~N~---T~O~T~A~L~------------------------------------

Method ______________ ~C~o~m~b~u~s~t~i~o~n~o~f~o~x~i~d~a~t~i~o~n~-------------------------------------

Reference __________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~1~6~t~h~E~d~i~t~i~o~n~·~s~o~s~------------------------

Primary Analyst Cecil Sorrells 

Normal Holding Time __ ~l~d~a~y ________ _ Preservative Cool 4.C. HCl gr H2S04 

Type of Container pglyethylene Type of Sampler ~g~r~aubL-----------------

Type and Model of Analytical Equipment used 

Dghrman carbon analyzer model DC 80 

•-------------------------------------------------------------
Sludge samples are blended jn high speed blender. 

Modifications/Adjustments of M•thod 

Typical Oe+ectjao jmjt < a mg/ljter 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro~d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter __________ ~S~P~E~C~ILF~I~C~C~O~N~D~U~C~T~A~N~C~E~--------------------------------------

Method ______________ ~W~h~e~a~t~s~t~o~n~e~bur~·~·d~g~e~-------------------------------------------

Reference ____________ ~S~t~a~nud~a~r~d~M~e~t~h~o~d~s~,~~lg6~t~hLJE~d~i~t~i~oun~2~0~5~-----------------------

Primary -Analyst Cecil Sorrells 

Normal Holding Time 2 to 7 days Preservative Cool 4, C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

YST model 35 condqctance meter 

•----~-----------------
~i&ld IR&.a;;~r&IR&nt;; IRiide iit iimbient temper.at11rp (recorded) 

Modifications/Adjustments of MRthod 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro~d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~S~U~L~F~A~T~E~-------------------------------------------------------

Method ________________ T~u~r~b~i~d~i~m~e~t~r~i~c~------------------------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~,~1~6~t~h~=E~d~i~t~1~·o~n~4~2~6~C=------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 7 days Preservative Cool 4. C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Sargent Welch turbidimeter 

•-----------------------
Modifications/Adjustments of M•thod 

Typical Detection Limit 0.5 mg/liter • 

• 
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SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter SULFITE 
------------~~~~---------------------------------------------------------

Method ______________ ~I~o~d~o~m~e~t~r~i~c~----------------------------------------------------

Reference ____________ =S~t~a~n~d~a~r=d~M~e~t~h~o~d~s~,~~1~6_t_h __ E_d __ i_t_i_o_n ___ 4_2_8_A ______________________ ___ 

Cec i 1 Serre 11 s 

Normal Holding Time ____ un~o~nue~-------- Preservative 1 ml EDTA solution/lOOml 

Type of Container polyethylene Type of Samp 1 erg r-'a=b _________________ _ 

Type and Model of Analytical Equipment used 

Bcjokman digital buret 

•---------------------------
Modifications/Adjustments of M•thod 

Ty~ic:•l Dwtectjpn I imjt a 05 mg/liter . 

• 
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SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

Method ______________ ~P~h~o,t~o~m~e~t~r~l~· c~~m~e~t~h~yL;l~e~n~e~~b~l~u~e~m~e~t~h~o~d~-------------------------

Reference ____________ ~Swt~a~n~d~a~r~d~M~eLt~h~o~d~s~,~1~6~t~h~E~d~i~t~~~·o~o __ 4~2~7~C~-----------------------

Primary Analyst Penoye Derryberry 

Normal Holding Time 4 to 6 hours Preservative 4 gtt 2N zinc acetate/dl 

Type of Container polyethylene Type of Sam p 1 e n;J r_:a:::..:b=--------------------

Type and Model of Analytical Equipment used 

SSil~'IOi~ tqroer model 390 spectrophotometric 

Modifications/Adjustments of Method 

r.,.~ie.-1 CSilt&ll~tion I jmit < 0 01 mglliter . 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stan ton Road 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter _____________ T~E~M~P=E~R~A~T~U~R=E~--------------------------------------------------

Method Electrometric 
--------------~~~~~~~~--------------------------------------------

Reference Stan dard Methods, 16th Edition 212 
----------~~~~~~~~~~~~~--~~-----------------------------

Primary Analyst C. A. Sorrells 

Norma 1 Ho 1 ding Time ___ o=..;..;n__:s;.;l.;;;.. . ..::.t..::.e __ _ Preservative ~nalyze immediately 

Type of Container polyethylene Typ~r of Samplerg.:..r..:a:.;b=-----------

Type and Model of Analytical Equipment used 

• Cole Parmer Model 5850 pH/Ion/Temperature Meter . 

Modifications/Adjustments of Method 

C:~ 1 ibr~t&d ~e • i th ~ N~t ion~ 1 Burea11 of Standards cprt i 1 i pd thermometer 

eefe~e fiela use. 

Typical Resolution < 1. Centigrade • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~A~R~S~E~N~I~C~---~T~O~T~A~L~---------------------------------------------

Method ________________ ~D~j~gue~s,t~i~o~n~fwo~l~l~o~w~e~d~b~y~h~y~d~r~i~d~e~----------------------------

Reference ____________ ~s~t~a~n~duaur~d~~M~e~t~h~o~d~s=-~1~6~t~h~-~E~d~1~· t~i~o~n~,L-3==0~3~E~--------------------

Primary Analyst Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Atomic Absorption Spectropbgtgmeter 

•------~I+n~•~t~r~·~u~~~Q~n~t~a~t~iQO~n~•~a~bcoo~r~autun~c~y¥-LM~o~due~l~~2-5ul~---------------------------------------
&~~k S~ientific Hydride Generator 

Modifications/Adjustments of Method 

Typical Detection Limit < 0.005 mg/liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~A~L~U~M~I~N~U=M~_-__ T~O=T~A~L~-------------------------------------------

Method ________________ ~D~i~g~e~s~t~i~o~n~f~o~l~l~o~w~e~d~b~y~A~A~d~~~· r_e~c~t~a~s~p~i~r~•~t~~~· o~n~--------------

Reference ____________ -=S~t~a~n~d~a=r~d=-~M~e~t=h~o~d~s~1=6~t~h~·~E=d~i~t~i~o~n~,-=3~0~3~C~--------------------

Primary Analyst Edward Sorrells II 

Normal Holding Time 2 to 7 days Preservative Cool 4. C HN03 

Type of Container polyethylene Type of Sampler arab 

Type and Model of Analytical Equipment used 

·------~A~t~o~m~~~· =c~A~b~s=o~r~p~t~i~o~n~S~p~e;c~t~r~o~p~h~o~t~o~m~e~t~e~r------------------------------------------

Instrumentation Laboratory Model 251 

Modifications/Adjustments of M•thod 

• 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter CADMIUM - TOTAL 
------------~~~~~--~~~----------------------------------------------

Method ______________ ~D~~~· g~e~s~t~i~o~n~-f~o~l~l~o __ w_e_d __ b_y~_A_A __ d_~_· r __ e_c_t __ a_s~p_i_r_a_t __ i_o_n ______________ __ 

Referenc~ Standard Methods 16th. Edition, 303A 
------------~~~~~~~~~~~~----~----~----------------------------

Primary Analyst Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type of Container polyethylene Typ• of Sampler grab 

Type and Model of Analytical Equipment used 

• ------A~t~nwmui~r~A~h~s~o~r~p~t~io~n~Sup~e~c~tLr~ouc~b~o~t~o~m~e~t~e~r------------------------------------------

Ins; t nomen+ at ian I ahara tory Model 251 

Modifications/Adjustments of M•thod 

Typical Detection Limit < 0.002 mg/liter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~C~H~R~O~M~I~U~M~---~T~O~T~A~L~-------------------------------------------

Method ________________ ~D~i~g~e~s~t~l~-o~n~~f~o~l~l~o~w~e~d~b~y~~A~A~d~i~r~e~c~t~~a~s~p_i_r_a __ t_i_o_n ______________ __ 

Reference ____________ ~Swt~a~n~d~a~r~d~M~e~t~h~o~d~s~l~6~t~h~E~d~i~t~i~o~n~,~3~0~3~A ______________________ __ 

Primary Analyst Ed Sorrells II 

Normal Holding Time 2 tp 7 days Preservative HN03 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Atg~i- Ab&ccptico Spectropbntompter 

•----~IH~~s~t~r~uH~~e~A~t~a~t~iKe~n~~~~a~b~cur~•~t~c~r~y~M~o~d~e~1~2~5~1-----------------------------------------

Modifications/Adjustments of M@thod 

Typical Detection Limit < 0.005 liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES. INC 
8002 Stanton Ro•d 

Little Rock AR 72209 

PARAMETER SHEET 

P•rameter LEAD - TOTAL -----------------------------------------------------------------------------
Method Digestion followed by AA direct aspiration 

------------------~------------------~----------------~----------------------

Reference Standard Methods 16th Edition, 303A 
----------------~~~~~~~~~----~~~~~~~~-----------------------

Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type of Container polyethylene Typ• of Sampler crab 

Type and Model of Analytical Equipment used 

Atomic Absorption Spectrophotometer 

•----~I~ncs~tur~•u•~m~p~nut~a~t~iLa~n~l~aach~aur~a~t~a~r~y~M~n~daeeul~2~5~1-----------------------------------------

Modifications/Adjustment• of Method 

Typical Detection Limit < 0.01 mg/liter • 

• 
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Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

L i t t l• Rock AR 72209 

PARAMETER SHEET 

MERCURY - TOTAL -----------------------------------------------------------------------
Method _________________ c_o_l_d __ v __ a~p_o_r __ m_a __ n_u_a_l ____________________________________________ _ 

Refer•nce Standard Methods 16th Ed i tion, 303F 
------------------------------------------~---------------------------

Ed Sorrells II 

Normal Holding Time 2 to 7 day s Preserv•tive HN03 in glass 

Type of Contain•r polyethylen e Typ• of Sampler grab 

Type and Model of Analytical Equipment used 

Atamjc Absorption Spectrophotometer 

•-·-----QB~114C~k~s~c~i~e~nut~j~tL,L· cc_~cLa~lud~~v~a~pun~rc_a~c~c~e~sasaQa~r~y~---------------------------------------
ln&trl!ment;atjno I aharatnry Model 251 

Modifications/Adjustment~ of M•thod 

Typ i cal Detection Limit < 0.0005 mg/liter • 

• 
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• 
Parameter 

SORRELLS RESEARCH ASSOCIATES . INC 
8002 Stanton Ro•d 

Little Rock AR 72209 

PARAMETER SHEET 

ETHYLENE DICHLORIDE 
-------------------------------------------------------

Method ----------------------------------------------------------
Reference Envi ronmental Protecti on Agency 40 CFR Part 136 -------------------------------------------------------
Primary Analyst K. E. Sorrells 

Normal Holding Time 14 day s 
----------~------

Cool 4.C 

Type of Container Glass TLS Typ• of Sampler grab 

Type and Model of Analytical Equipment used 

Te kmar LSC-2 Purge and Trap Concentrator 

• ______ ..~..I.r:..r..c:aur:...~n:~.rt:.._..;;JSLC6u0L-T.LJe~mLI=PLEeur:.iaiLt~uw:::r.Eiet=..tP::.Jr:JO;;tQa.r:r:.sal!!m!l!m~a.I;b!Jl~eL._;G~a..!!s~-:JL::..:l.!::. g~u~iJ:dUC::.h[!!:r~o!!!m~a!.:t~o~g.!:r:!a!Jp~h~-------
Hall Elertolytic Cgoductiyity petector 

Modifications/Adjustment~ of M•thod 

Typical Detection Limit < 0.0002 mg / liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Littl• Rock AR 72209 

PARAMETER SHEET 

P~rameter METHYL ISOBUTYL KETONE --------------------------------------------------
Method Gas Chromatography - Mass Spectrometry EPA 625 

------------------~~~------~------~------------
Reference Environmental Protection Agency 40 CFR Part 136 

--------~~~~~----------~~-----------------

K. E. Sorrells 

Normal Holding Time 7 days/40 days Preservative Cool 4.C 

Type of Contain~r Amber Glass TLlYP• of Sampler grab 

Type and Model of Analytical Equipment used 

•------~:~:~:~:u:~:~:~:~:~:~:~:~:~:~:~:~:~:~:L!:L:~:asa_C~:~:L:~:~C£a!:~:~~~:~aJ:~e~h~t!e~c~t~o~r------------------------~----
Hewlett Packard 310 MicroComputer as Controller 

Cgnfigured a& the Hewlett Packard MS ChemStation. 

Modifications/Adjustment§ of Mwthod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES. INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter _____________ M_E_S __ IT __ Y_L __ O_X_I_D_E ______________________________________________ __ 

Method _________________ G_a_s __ C __ h_r_o_m_a_t_o __ g_r_a_p_h_Y ___ -__ M_a __ s_s __ S_p_e __ c_t_r_o_m_e __ t_r_y __ E_P_A ___ o_2_s ________ ___ 

Reference ______________ E_n_v_i_r_o_n_m __ e_n_t_a_l __ P __ r_o_t_e_c __ t_i_o_n ___ A~g_e_n_c_y~_4_o __ c_F_R ___ P_a_r_t ___ 1_3_6 ________ _ 

Primary Analyst K. E. Sorrells 

Normal Holding Time7 days/40 days 

Type of Container Amber Glass TLC 

Preservative Cool 4.C 

Typ• of Sampler grab ----------------------
Type and Model of Analytical Equipment used 

Hewlett Packard 5890A Gas Chromatograph 

•------~H~e~w~lue~t~t-LP~auc~k~aLr~d~5~9~7~0~B~M~a~s~s~~S~e~l~e~c~t~i~v~e~D~e~t~e~c~t~o~r------------------------------
Hewlett Packard 310 MicroComputer as Controller-

Caofigllrpd as the Hewlett Packard MS ChemStation. 

Modifications/Adjustments of Method 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.001 mg/liter • 

• 
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• 
Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
9002 StAnton Ro•d 

Little Rock AR 72209 

PARAMETER SHEET 

TOLUENE -------------------------------------------------------
Method _________________ P_u_r_g~e ___ a_n_d~T __ r_a~p __ G_a __ s __ L_~~· q~u __ i_d __ C_h_r_o __ m_a_t_o_g=-r-•~P_h_Y~_-__ E_P_A ___ 6_0_2 ____ __ 

Reference _____________ E~n~v~i~r~o~n~m~e~n~t~a~l~~P_r~o~t~e~c~t~i~o~n~A_g~e~n~c~y~4 __ 0 __ C~F_R ___ P~a_r_t __ ~1~3_6 ________ _ 

K. E. Sorrells 

Normal Holding Time ____ ~1~4~d~a~y~s~---- Cool 4.C 

Glass TLS T y P• of s~mp 1 e r g,_r....;a~b~-----------------

Type and Model of An~lytical Equipment used 

Iekmar I SC-2 P11rge-and- Trap Concentrator 

~la~~ Ionization Detector 

Modifications/Adjustment~ of M•thod 

Typical Detection Limit < 0.0005 mg/liter • 

• 
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SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Littl• Rock AR 7220q 

PARAMETER SHEET 

Param•t•r ______________ x_v_L_E_N_E_s ______________________________________________________ ___ 

M•thod _________________ P_u_r~g~e ___ a_n_d __ T_r_a~p __ G_a_s ___ L_i_q~u-1_. d ___ c_h_r_o __ m_a_t_o_g~r_a_p_h_y __ -___ E_P_A __ 6_0 __ 2 ____ __ 

R•fer•nc• Environmental Protection Agency 40 CFR Part 136 
----------------------------------------~--~-------------------------

K. E. Sorrells 

Normal Holding Time _____ 1_4 ___ d_a~y_s ____ __ Preservative Cool 4.C 

Type of Contain•r Glass TLS Typ• of SamplerQ~r_a_b __________________ __ 

Type and Model of Analytical Equipment used 

Tekmar LSC-2 Purge-and-Trap Concentrator 

Tracer 560 Temperature Programmable Gas Ljgyid Chromatograph 

Fl~ma Ionization Detector 

Modifications/Adjustment~ of M•thod 

Includes meta-, ortho-, and para- isomers. 

Use EPA Method 601 column for confirmation. 

Typical Detection Limit < 0.0005 mg/liter . 
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Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Littl• Rock AR 72209 

PARAMETER SHEET 

ISOPHORONE 
-----------------------------------------------------------------------

M•thod _________________ G_a_s __ C_h __ r_o_m_a_t_o __ g_r_a_p __ h_y __ -__ M __ a_s_s __ s_p __ e_c_t_r_o_m __ e_t_r_y __ E __ P_A __ 6_2 __ 5 ________ __ 

Reference Environmental Protection Agency 40 CFR Part 136 
----------------------------------------------------------------------------

K. E. Sorrells 

Normal Holding Time? days/40 days Cool 4.C 

Type of Container Amber Glass TLC Typ• of Sampler grab 

Type and Model of Analytical Equipment u~ed 

Hewlett Packard 5890A Gas Chromatograph 

Hewlett Packard 59708 Mass Selective Petector 

Hewlett Packard 310 MicrpComputer as Controller 

Coofjg11red as the Hewlett Packard MS CbpmStatjno 

Modification~/Adjustment• of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.001 mg/liter • 
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• SORRELLS RESEARCH ASSOCIATES. INC 
8002 Stanton Road 

Littl• Rock AR 7220q 

PARAMETER SHEET 

Param•t•r _____________ o_I_M_E_T __ H_Y_L __ A_C_E_T_A_M __ I_D_E ________________________________________ __ 

f1•thod _________________ G_a_s __ C_h __ r_o_m_a_t_o_g_r __ a_p_h_Y ___ - __ M_a_s __ s __ s_p_e_c __ t_r_o_m_e __ t_r_y __ E_P __ A __ 6_2_5 ________ ___ 

Ref•rence Environmental Protection Agency 40 CFR Part 136 
----------------------------------------~-----------------------------

Primary Analyst K. E. Sorrells 

Normal Holding Time 7 days/40 days Pr~s~rvative Cool 4.C ----------------------------
Amber Glass TLC Typ• of Sampler ~g~r_a_b __________________ _ 

Typ• and Mod•l of Analytical Equipment us~d 

• 
Hewlett Packard 5890A Gas Chromatograph -. ~~~~~~:.:..:....___ ___ _ 
Hewlett Packard 5970B Mass Selectiye Detector 

Hewlett Packard 310 MjcrpCpmputer as Cpotrgller 

Cnnfigllred as the Hewlett Packard MS ChemStaHoo 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Littl• Rock AR 7220q 

PARAMETER SHEET 

Param•t•r _____________ 3_,_4_-_D_I_C_H __ L_o_R_D_A_N __ I_L_I_N_E ______________________________________ ___ 

Gas Chromatography - Mass Spectrometry EPA 625 
~•thod-----------------------------------------------------------------------------

Environmental Protection Agency 40 CFR Part 136 
R•f•r•nc•-------------------------------------------------------------------------------

Primary Analyst K. E. Sorrells 

Normal Holding Time 7 days/40 days Pr•s•rvativ• Cool 4.C 

Typ• of Contain•r Amber Glass TLC grab 

Type and ~odel of Analytical Equipment used 

----------~~~~~~~~------------------------------• 
Hewlett Packard 5890A Gas Chromatograph 

Hewlett Packard 59708 Mass Selective Detector 

Hewlett Packard 310 MicroComputer as Controller 

Confiaured as the Hewlett Packard MS ChemStation. 

Solid Phase Ex traction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Littl• Rock AR 7220q 

PARAMETER SHEET 

PROPANIL 
Parameter----------------------------------------------------------------------------

Gas Chromatography - Mass Spectrometry EPA 625 
M•thod-----------------------------------------------------------------------------

Environmental Protection Agency 40 CFR Part 136 
Refer@nc@----------------------------------------------------------------------------

Primary Analyst K. E. Sorrells 

Normal Holding Time 7 days/40 days Preservativ@ Cool 4.C 
-------------------------------

Type of Contain@r Amber Glass TLC grab 
Typ• of Sampler 

Type and Model of Analytical Equipment used 

_______ H_e __ w_l_e_t_t __ P __ a_c_k_a_r_d ___ 5_B_9_0_A ___ G_a_s __ C __ h_r_o_m_a_t_o~g_r_a~p-h--------------------------------------

Hewlett Packard 59708 Mass Selective Detector 

Hewlett Packard 310 MicroComputer as Controller -

Configured as the Hewlett Packard MS ChemStation. 

Modifications/Adjustm@nt~ of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 
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• SORRELLS RESEARCH ASSOCIATES , INC 
8002 Stanton Road 

Little Rock AR 7220q 

PARAMETER SHEET 

PHENOL 
Param~t•r----------------------------------------------------------------------------
Method _________________ G_a_s __ c_h __ r_o_m_a_t_o_g __ r_a_p_h_Y ___ - __ M_a_s_s ___ s_p_e_c __ t_r_o_m_e_t_r __ y __ E_P_A __ 6 __ 2_s ________ ___ 

Reference _____________ E_n_v __ i _r _o_n_m_e_n __ t _a_l __ P_r_o __ t_e_c_t_1_·o __ n __ A_g_e_n __ c_v __ 4_o __ c __ F_R __ P_a __ r_t __ 1_3_o ________ __ 

Primary Analyst K. E . Sorrells 

Normal Holding Time 7 days/ 40 days Preservative Cool 4.C 

Type of Contain@r Amber Glass TLC Typ• of Sampler 
grab 

Type and Model of Analytical Equipment used 

Hewlett Packard 5890A Gas Chromatograph 

• ----~H~e~w~l~e~t~t~~P~a~c~k~a~r~d~5~9~7~0~B~~M~a~s~s~S~e~l=e~c~t~~~· v~e~D~e~t~e~c~t~o~r--------~---------------------
Hewlett Packard 310 MicroComputer as Controller -

Configyred as the Hewlett Packard MS ChemStation. 

Modifications/Adjustment~ of M•thod 

Solid Phase E x traction per EPA Method 3560. 

Selec tive Ion Mon i toring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 

• 
- 80 -



• 
Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

TOTAL ORGANIC HALIDE 
----------------------------------------------------------------------------

Carbon-Trap/Combustion / Electrolytic Conductivity 
Method--------------------------------------------------------------------------------

Reference 
SW-846, Section 5, Method 9020 

-----------------------------------------------------------------------------
Primary Analyst 

K. E. Sorrells 

7 days/40 days Normal Holding Time __________________ Preservative 
Cool 4.C 

Type of Container 
Amber Glass TLC grab 

Type of Sampler 

Type and Model of Analytical Equ i pment used 

Hall Model 7 0 0A Electrolytic Conductivity Detector • 

• • 
Modifications/Adjustments of Method 

Typical Detection Limit < 0.003 mg/liter • 

• - 81 -
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QUALITY ASSURANCE PLAN FOR NPDES MONITORING 

AND WASTELOAD EVALUATION STUDIES 

NPDES MONITORING FOR ARKANSAS CITIES AND INDUSTRIES 

QUALITY ASSURANCE PLAN BY SORRELLS RESEARCH ASSOCIATES, INC. 

* LABORATORY * 
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3. Hr. Richard Tho•pson, QA Officer, ADPC&E 

4. Project Engineer, Rov F. Weston, Inc. 
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• b. Cecil Sorrells, Quality Assurance Officer, Sorrells Research Associates, Inc. 

7. Harry B•y•r, Lab Production, Sorr•lls R••••rch Associates, Inc. 

B. K. E. Sorrells, Consulting Che•ist, President, Sorrells Research Associates, Inc. 
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PROJECT DESCRIPTION 
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A t ypi cal streaa study is described below . On NPDES aonitoring 1 SORRELLS RESEARCH 
typ1call y provides saaple transportatton on a scheduled weekly basis, accordtng to 
geograph i c location, and proapt professional analysis for routine wastewater para~eters . 

••• 
This pro j ect coaprises strea• wasteload evaluat i ons perfor•ed by the WLE Consultants t o 
deter•tne and/or justify the need for AWT for the City of ~onticello. 

The ~onticello Northwest Wastewater Treataent Facility discharges into Godfrey Creek at 
Mile 9, Godfrey Creek flows into Lower Cut-Off Creek at Mile b. 

The Monticello Southwest Treat~ent Facility dtscharges into Ten ~ile Creek, whtch f l ows 
into the Saline River at Mile 49. 

The stud i es are to include 1odeling for Critical D.O. Deficit, "odel Calibration, and 

•
odel Verification. It is expected that field work will extend the extent of the recovery 
roa the discharges associated with the Treat•ent Facilities. 

Sa•ples are to be taken to represent early aorning conditions and aid-afternoon 
conditions. Sa1ple points are selected to represent the effective reach of pollution and 
recovery fro• the discharges associated with the Treataent Facilities. 

A repeat saapling survey will be aade 2 to 4 weeks following the Calibration sa1pling 
period. 

The critical water quality paraeeters are further specified in Section 9. 

The overall project plan is to eodel the discharge of the given POTWC ' S), with its <their) 
receiving streaas for these critical water quality paraaeters for the purpose of 
de1onstrating (predicting) the level of treatment <ANT or Secondary) that will be 
adequate, within the liaits of the State Strea• Water Quality Criteria. The sa•pling 
period is intended to approxiaate the critical conditions of si•ultaneosly-occurring low 
flow and high te1perature. 

The ADPC~E has contracted with Roy F. Weston , Inc. Consulting Engineers, perfor• the f i e l d 
work, 1odeling and report. ETC, Inc., will actually perfor• the field work for Weston. 
In turn, the Laboratory Analysis for these Pro jects will be perfor~ed by Sorrells Research 
Assoc i ates, Inc. The responstbility for Laboratory Quality Assurance will be entirely 
that of SRA, who will also rende r asststance and counsel in ensuring validity of field 
procedures. 

~he key personnel involved in the Project, their project responsibility, and coa•unication 
ine per these studies are shown in Figure 1. 

- 4 -
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Hirry Beyer 
Lab Production 

• 
Yern l'tahaH ey 
Tr.tnsport 

Figure 1. 
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Project Engineer 
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Roy F. Weston, Inc. 
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u (CLIENT>'* 

Ed Sorrells 
Consultant & Supervisor 

Lorr.t Sorrells 
GlassMare ~ Technic.tl 

June Sorrells 
Tr.tnsport 

Project Organization .tnd Responsibility • 
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WATER QUALITY L~BORATORY ORGANIZATION 

LABORATORY SUPERVISOR - ED SORRELLS 

Digestions 
Distillations 

Field Stud i es Superv i sor 

SENIOR TECHNICIAN - HARRY BEYER 

Bacteriologi c al Analysis 
Mineral Analysis 

Nutrient Analysis 
Trace "etals Analysis 

TECHNICIAN II - CECIL SORRELLS 

De•and Analysis 
Electrode Procedures 

Q, A. Officer 

TECHNICIAN II - LORRA SORRELLS 

Benthic Deund 
Bio•ass Analysis 

Field Studies Aide 
Physical Analysis 

Al l laboratory work will be performed bv SORRELLS RESEARCH personnel. SR operates a 
facility including 4000 sq . ft . of lab oratory, office, and storage space on a two 
acre wooded site, one block ~ro• Interstate 30, centrally-located in Pulaski County, 
Ar kansas • 

- 6 -
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PROJECT ORGANIZATION AND RESPONSIBILITIES 

<continued) 

DISCUSSION OF PROJECT QA PLAN 

Sections 3 and 4 outline the justification for the Project, wh•t, in general, is involved, 
•nd the responsibilities assu~ed by the respective organizations involved. Figure one 
shows the key personnel of the ProJe~t and thetr responsibilittes. Section 9 specifies 
the field and laboratory determinants ard pr ocedures which are performed in the Pro;ect. 
Section 6, sub-paragraphs a- through h spec i f y good fteld pract1ces for the Project . 

• 

To rec•pitulate, therefore; the TASK is to ~odel the disch•rge of the given POTW('S) with 
ts <their) receiving stre••<s> for the critical water quality paraaeters under the 

critical conditions of siault•neously-occurring low flow •nd high te•perature, for the 
purpose of deaonstrating <predicting) the level of treataent that will be adequate. The 
•odel is prepared by characterizing the water quality and physical deter•inants extant at 
a ti•e of low flow. The laboratory analyses include aost of the para•eters tabulated in 
Section 9. The attach•ent to our reference letter illustrates a specific protocol for 
field replication and spiking of sa•ples as they are collected. 

The tasks undertaken by this laboratory will cover four sets of samples for the water 
quality para•eters described in Section 9, which aust be perforaed in a ti•ely •anner 
also. ~ore than 1200 Dissolved Oxygen ~easurements must be performed in deter•ining the 
B.O.D. series, for exa•ple. 

In general, by the use of precision and accurate data, we can quantify the li•its of 
confidence in laboratory measurement, just as the laboratory •easures the deter•inants 
theeselves. 

The whole purpose of the QA PLAN is to ensure the validity and reliability of the data 
generated and reported. Since we are characterizing environaental (and laboratory) 
conditions by aeans of SAMPLING, statistical processes apply. Also, we aust balance tiae 
and expense applied to these determinations versus the precision and accuracy required. 
This QA PLAN states what are believed to be reasonable li•its for Quality Assurance for 
deteraing these crttical water quality parameters • 

• 
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QA O~JECTIVES IN TERMS OF PREC I S ION , ACCURACY, COMPLETENESS , 

REPRESENTATIVENESS AND COMPARABI LITY 

The ob j ecti ve of t he qual ity ass urance plan i s to prov i de data that i s as complete as 
possible wit h the pr ec i sion and accuracy necessar y to acco•pl1sh characterizat i on and 
•odeling and to base dec i sions for Facil i t y planning. 

The f ollow i ng DA obj ec t ives fo r prec i s i on , accurac y and coaple t eness have been used i n t he 
design of t hts stud y. 

A. PREC ISION: Th e r outine non-b1olog1ca l analyt es rout inely d e t e r~ ined by Sor rel ls 
Research ar e e ~ p ected to be deter mi ned wi t h a prec ision (c oe ffl tlen t of variat i on > of 5 
percent, 95 percent of the t i Me. For biological anal ytes, Sorrells Research e xpects to 
deter~ine these wi th i n a precision of 20 percent, 80 percent of the tile. 

.• B. ACCURACY: Reference sa•ple deter•inations eade during the period of this study· 
should be within 10 percent of the true value, e xcept at the li1its of d•tection of the 
analyte per standard •ethod procedure. These relationships are to be shown subsequently 
by computer-generated tabulation and / or graphic plot. Control li1its based upon the 
percent recovery of spi ked sa1ples should be in the range of 90 to 110 percent as 
deter•ined by the procedures of Section 14. 

C. CO"PLETENESS: Ninety (90> percent of all possible Measurement data should be 
valid. Completeness of data, the amount of valid data obtained compared to the amount 
expected, r equ i res attention and expertise from both field and labor atory personnel. 

• 

Care is to be ta ken to ensure pr oper sa~ple collec t ion , to avoi d sample conta1i nation , and 
to •ininmize out - at-contro l analyt i cal procedures that would cause loss of data. 

D. REPRESENTATIVENESS: Sa1pl i ng s i tes will be determined by the NLE Consultants 
followi ng field reconnaissance, so selected to be valid and r epresentative sites. 
Sorrells Research will furnish f ield support as required, and will advise and concur in 
sa1pling procedures, containers and preservation. 

E. CO"PARABILITY: All of the ele~ents listed in this Section will ser ve i n assur i ng 
comparability of data. The methods used are described in Sect i on 9. These 1ethods have 
been tested and approved f or t he appli c at ions requ i red . Standard un it s of r eporting wi l l 
be used in every case • 
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A. A mini~u~ nunber o~ trained persons are to be involved in sa•ple collection and handlir 

B. The particular samples to be collected i n this study are treated wastewater e~~luent ar 
receiving stream samples to be collected in this study are treated wastewater effluent and 
recei ving stream samples at specified sample locations. Effluent samples are to be collectec 
a point that ensures well-~i x ed sa~ple ho1ogene i ty, such as a point of free-~all. i~ possible 
stream samples are to be collected so as to fairly represent the cross-section of the ~lowin ~ 

stream at that point. Generally collect strean samples at ~id-depth or five-foot-depth, 
whichever is lesser. All samples in general are to be preserved (short-term) by chilling th e 
closed collection containers in durable ice chests with crushed ice, immed1ate ly following 
collection. The Laboratory Supervisor will advise on any special requirements required by 
particular circumstances, in general, it will be advisable to adhere to chilling with crushed 

•
ce alone for immediate field preservation, and allow the laboratory to coordinate needs for 
onger-ter• preservation. 

C. Handle sanples as little as possible. 

D. Use non-conta•inating sampling eguip•ent and devices for effluent and strea• sa•ples, 
including the Wheaton Grab Saapler, the APHA Sampler, and the Kemmerer Water Bottle. 

E. Attach sample tag securely to the sanple container at the ti•e the sample is collected. 
Record the ser ial number of the tag, the station number and location, the date and tine 
collected, the type of sample, the sequence nunber, the preservative used, the analyses 
requi r ed, and the name of the collector. Complete tag information legibly in waterproof 
labeling. 

r. Use bound field books to record field •easurements and other infor•ation necessary to 
document the sample collection processes. The standard format is to include the serial nu•be 
of the field sheet, date, ti•e, survey, type o~ saMple taken, volune of each saaple, code for 
sample analyses, unigue sa~ple nu~ber, sa~pling location, field measure~ents including D.O., 
Tenp., Conductivity, and pH. The entries are to be signed by the saeple collector and the 
responsibility for preparing and retaining field books are to be that of the study coordinate 
or his designated representative. 

G. The sample collector is physically responsible for the sample until its custody is 
relinquished to the receiving laboratory or assigned custodian, that is, it ~ust be in his vi 
at all ti•es, or lock- stored where it cannot be ta•pered with • 

• H. It i s recon~ended that color slides or equivalent photographs be lade of the sanpling 
ocations , and that docuMentary descriptive inforeation be recorded to conclusively identify 

describe these photographs. 
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This study will document and iepleaent a chatn of possession and custody of any sa•ple 
collected, to insure that all are collected, transferred, stored, analyzed, and destroyed 
by author1zed personnel. Saaples w1ll be acco1panied by a Chain-of-Custody record that 
1ncludes the name of the study, collector ' s s1gnatures, station number, station location, 
data, t11e, type of sa•ple, sequence nu•ber, nu1ber of containers, and analyses required. 

The purpose of the Chain-of-Custody procedure is to establish an unbroken chain of 
connection for documentation by mainta1n1ng an accurate written record of source and 
possess1on of the samples through their analysis and ulti•ate report. This procedure is 
also intended to ensure that samples are collected, transferred, stored, analyzed and 
destro yed only by authorized, competent personnel. 

A sample is in CUSTODY if it is in any one of the foll owing states: 

• a. In actual physical possession. 
b. In view, after being in physical possession. 
c. In physical possession and locked up. 
d. In a secure area, restricted to authorized personnel. 

See also details of Section b. 

Laboratory personnel are responsible for the care and custody of a saaple once it is 
handed to thea and should retain the sample in their possession and view or secured in the 
laboratory at all tiles . 

The laboratory area shall be 1aintained as secured area and shall be restricted to 
authorized personnel. 

Once sa1ple analyses are coapleted, the unused portion of the saaple, with identifying 
labels and other documentation 1ust be returned to the Laboratory Supervisor for secure 
storage . 

Sa1ples should be destroyed only upon the order of the Laboratory supervisor, in 
consultation with Project Officer. Sample tags, like all laboratory records, must be 
retained for three years. 

t A typical sa1pling handling sequence is shown in the attached flowchart • 
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All instru•ents and equip•ent will be c~libr~ted according to the •anufacturer ' s recoe•ended 
procedures and the guideltnes in the HANDBOOK FOR ANALYTICAL QUALITY CONTROL IN WATER AND 
WASTEWATER LABORATORIES, EPA-600/4-79-019. In addttion, the following spectfic procedures w1l 
be followed. 

• 

A. All analytical bal~nces will be checked e~ch week with a set of 
Class S weights. The reading of each weight should be recorded on 
the Balance Quality Assurance for1. 

B. All pH aeters will be calibrated, imaediately prior to use, with two 
buffer solutions. Buffers used should span the expected range of pH 
and alkalinity deter1inations. All buffers used ~ust be standard
ized against standards of the National Bureau of Standards. The pH 
meter must be recalibrated after each two hours of use. 

C. All conductivity aeters aust be calibrated before each use against 
Standard 0. 01 Molar Potassiu• Chloride at 25.0 C. Four portions of 
solution are to be used, te•perature adjusted in a water bath. The 
conductivity cell is rinsed in the first three portions, and the 
resistance, R, of the fourth portion 1easured. The cell constant is 
given by the question: 

Kc = Rs x 0.001413 

D. All turbidiaeters aust be c~librated before each use using turbidity 
standards prepared as in Standard "ethods 15th Edition, page 133. 
Standards of 40, 4.0 and 0.4 NTU should be prepared to calibrate the 
0-100, 0-10, 0-1.0 scales, respectively. 

E. All dissolved oxygen aeters 1ust be calibrated before each use using 
air calibration and water calibration, using water with a known 
oxygen concentration and water with zero dissolved oxygen. Mater 
for calibration aust be prepared by filling four 9.0.0. Bottles fro• 
well aixed water fro• an air-free collapsible container. The D.O. 
of 1st and 3rd bottles are deterained using the Winkler Azide 
1ethod. The re1aining bottles are used to calibrate the •eter to 
average of the pairs, in each case. This calibration 1ust agree 
with the air calibration. The air calibration consists of pl~c1ng 
the electrode into a bottle with a s•all a•ount of 

• - 13-
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The electrode •ust be in the iir above the water. 
after the systen reaches equilibriu• and 
satur~tion at that te1perature, corrected 
vapor pressure of water. 

F. All thermo•eters will be chec ked against a ther•oneter certified by the Nat i onal 
Bureau of Standards before be i ng used and at least once annually. The chec k 
should include at least th ree temperature settings in the range from 
4 to 30 • C, preferably at 4, 15, and 30 C. 

6. All spectrophotoneters must be checked for proper wavelength and spectral 
trans•ittance annually • 

H. The ~to1ic absorption spectrophoto•eter •ust be calibrated daily for 11th group 
of sanples. Series of five standards plus a reagent blank, in the linear 
response concentration range, should be used. Baseline drift is checked 
with a reagent blank after not nore than f1ve sa•ples. Instrument calibration 
is checked with •idpoint standards preceding and following the blank. 

Proper instru1ent operation should be verified by running a replicate saaple 
and a spiked sanple in each set of ten sa1ples. 

Instru1ents and •ethods used in th is study will be calibrated da il y for each 
set of saeples as a part of the analytical process. 

All procedures involving calibration utilize Class A volu1etric glassware, Pri•ary Standard 
Grade reagents, and/or other NBS-traceable 1aterials or devices. 

Records of preparation of standards are maintained in a per1anently bound record book. 
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ANALYTICAL PROCEDURES 
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All sa~ples are to be collected, preserved, and analyzed 1n accordance w1th the 16th 
Ed1tion of Standard ~ethods for Exae1nat1on of Water and Wastewater. 
The following laboratory and field -ethods will be used in this study. 

STANDARD METHOD REFERENCES 

PARAMETER METHOD NO. PAGE NO . 

BOD 507 5~5 - 532 

TSS 209C 96 - 97 

FECAL COLIFORM 909C 896 - 898 •• 423 429 - 437 

ALKALINITY 403 269 - 273 

CHLORINE RESIDUAL 4080 306 - 309 

NH3N 417C/E 382 - 386 

Tt<N 420A <MOD.> 408 - 410 

TOTAL P 424CIII/F 442-444/448/450 

SOL. ORTHO-P 424A/F 441/448 - 450 

N03N 418C 394 - 398 

N02N 419 404 - 406 

CHLOROPHYLL A 8 02G4,2/1002G 731-733/106-1072 

- l 5 -
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4078 
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212 
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DATA ANALYSIS, VALIDATION, AND REPORTING 

DATA ANALYSIS: Condit i ons of analyses and responses of blanks, sa•ples, and 
are recorded on worksheet designed to accoaodate related types of analyses. 

standards 
<See Appendices. ) 

Date and tiae are entered on these worksheets and initials of analyst by analyst. 

Calculations are ~ade on the Sorrells Research ~in1-coaputer and routine reports are 
pr in ted out fro• prograas developed 1nternally by Sorrells Research. CSee Appedices.) 

The general equation for calculations of determi nants in the linear range of response is: 

Cu = Ru/Rs X Cs X Vs/Vu 

equal concentrations of Unknown ~Standard, 
Ru, Rs equal responses of Unknown & Standard, 
Vu, Vs equal volumes of Unknown ~ Standard, 

where Cu, Cs 
respectively 
respectively 
respectively 

~A VALIDATION: The integrity of the data generated will be validated at several points 
Jring the collection, analytical, and reporting process . The two principal chtck points 

are the laboratory quality control checks and the data processing checks 1ade during 
preparation of data for client su••ary sheets and/or co1puter files. 

The laboratory control checks are described in Sections 11 and 14. These checks 
consist of the use of field replicates, laboratory replicates, and spiked replicates 
to 1onitor the levels of precision and accuracy of the collection and analytical processes. 

Data developed will be reviewed by K. E. Sorrells, while Q.A. Work will be presented by 
the QA officer, 1n coapar1son to the previously stated QA objectives of this study. 

OUTLIERS: Outliers fro• the laboratory quality control checks indicate sa•pling 
or analytical proble1s. 

Any questionable deter1inations will be repeated; such questioned data that cannot 
be thus resolved will be invalidated. 

All outliers fro• data processing and/or report print-outs will be checked against 
the original worksheets. 

DATA FLOW: See Section 7 for a diagra• of sa•ple handling and infor•ation processing. 

REPORTING: Field and laboratory data are reported to client and/or his Consultants 
~ conpletion of Tile-Series deter1inations, usually five days after receipt of sa1ple. 

- 17 -
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The quality of data fro• this laboratory will be assured by a syste• of internal checks. These 
include equipment chec ks, reagent checks, and laboratory perfor~ance checks. The results of 
these chec~s will be recorded to verify the operation of the quality control syste• and to 
docu•ent any changes that occur. 

CHEMICAL LABORATORY: 

A. 

c. 

D. 

• 

Th ~ analyti cal balance will be checked wi th a set of Class 5 weights each wee ~ . 

The read 1ng of each weight will be recorded on the balance quality assurance 
sheet. 

The te•perature of all B.O.O.incubators should be checked daily and recorded on 
the quality assurance check sheet. The te•perature will be checked by •easuring 
the teaperature of a sealed B.O.O. bottle, filled with distilled water, kept in 
the incubator. The te•perature should be aeasured to the nearest 0.1 C 
The teaperature •ust be 20 +- 1.0 C at all t1•es. Corrective acion, adjustaent 
or repair •ust be taken if this te•perature range is not ~et. 

The te•perature of the drying oven is to be checked daily and recorded on the 
quality assurance sheet. The correct settings are 105 C and 180 C for total 
suspended solids and total dissolved solids respectively. Certain reagent dry i ng 
and specialty procedures require other temperatures such as 70 C, 120 C 
and 285 C. Corrective action, adjust•ent, or repair aust be provided if •easured 
te•peratures are not correct. 

The results of each pH calibration •ust be recorded on the quality assurance check 
sheet. If the electrode response to two buffers show differences greater than 
0.1 pH unit, corrective action aust be taken. If recalibration, cleaning the 
electrodes or changing the buffers does not bring the response within limits, 
the electrode is to be replaced • 
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e. The nor•~lity of all t1trants used in the laboratory ~ust be checked each week . 
for stable reagents , or w1th each use for less stable reagents, and thos used 
1nfreguently. 

The nor•ality of the sodiu~ thiosulfate D.O. Titrant should be deter~ined with 
Standard potassiu~ biniodate as described in STANDARD "ETHODS, 15th Edition, 
page 271. 

The nor~ality of the EDTA t1trant for total hardness whould be determined w1th 
Pr1mary Standard Calcium Carbonate solution as described in STANDARD METHODS 
15th Edition, page 198 • 

The distilled water should be 1onitroed weekly for specific conductance, 
Total Organic Carbon; and ~onthly for pH, NH3N, N03 + N02N, arsenic, c~d•iu• 

chro~iu•, copper, se leniu•, sodiu1 1 and zinc. The nitrogen analyses should be 
run using freshly deionized distilled Nater as a blank. The eetals analyses, 
except sodiu• should be run be concentrating 2 liters distilled water to 100 ~1. 

Sod1ue should be run using the best quality available detonized distilled 
water as a blank. These checks should be recorded on the distilled water 
quality assurance check sheet. 

LABORATORY PERFORMANCE CHECKS: 

The perfor~ance of the laboratory will be checked with a scheculed syste• of replicate 
sa•ples replicate spiked sa1ples, and perfor1ance evaluations fro• an outside source. The 
operat1ons carried out during this study will be 1ade in accordance with EPA publication 
600/4-79-019, •Handbook for Analytical Quality Control in Water and Wastewater 
laboratories•, and Sections 101 through lOS of the AWWA/APHA/WPCF publication MStandard . 
"ethods for the Examination of Water and WasteNater•, 15th Edition, (1981). 

All analyses will be checked for precision by the analysts of replicate sa•ples. 
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Replicate deter~inations will be •ade bv a rando• selection process to ensure a 
statist1cal average of ten percent 110 X> replication. On field proJects duplicate 
sa•ples will be collected in the field by the person or tea~ collecting sa~ples. The 
results of replicate analysis ~ust be recorded on th Quality Control Sheet (see 
Appendices) and on control charts prepared as described in Section 14. 

B. Spiked Replicate Samples: 

Of these rando~ly-selected replicates described above, on every other selection 
also will be added spiked replicates for accuracy and recovery studies. 

This pr ovides an additional 10 X effort devoted t o this aspect of quality 
.tSsurance for a total ot twenty percent <20 1). 

It is believed that the rando• selection process used in this laboratory 
is appropriate for un-biased statistics, and is designed to remove any ele•ent 
of subjectivity fro• the selection of replicates in a sa•ple series. 

These spiked replicates will be prepared by adding a known amount fo the analyte 
to an aliquot of the replicate sa•ple in a standard volu•e container. 

Standard materials for analyst spiking will be reviewed immediatley following 
deter•inat1on to ensure that trends are deter•ined early and that necessary 
corrective action can be taken as soon as possible. 

The results are recorded on Qui.lity Control Sheets, and control charts prepared 
as described in Section 14. 

C. Perfor••nce Evaluation sa•ples fro• an outside source will be an1lyzed 
annually. 

Either samples fro• EPA or its contractor or fro• a relable independent source will be 
used. The analyst should perform the analysis without knowing the expected values. 
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PERFORMANCE AND SYSTEM AUDITS 

Perfor•ance and syste• audits will be perfor~ed annuall y. 

Laboratory perior1ance w1ll be chec ked us1ng ~udit sa•pl es. A sample for each water qualit y 
parameter wil l be ~nalyzed and the results rev1ewed by St~te personnel. 

The syste• audit will consist of an on-site eva lua tion by personnel fr o~ the State. The audit 
will 1nclude a review of: laboratory personne l , facilit i es and equipment, analytical 
methodolog y, f1eld and laboratory quality control, and data handl1ng. 

Each set of samples dail y will be acco~panied b y bl an k and standard determ i nations to ensure of 
response • 

• 
ste• of cross checks utilizing Pri1ary Standards Grade reagents "ill be devised to ensure 
racy of response. 

In this 1anner, 1aterial that is used as a standard in one procedure, will appear as a 
deter1inant in another. 

The laboratory iacilities will be inspected annually by either the State of Arkansas Dept. oi 
Pollution Control and Ecology personnel and/or the EPA, Region VI. 

Standard Reference Hater i als furnished by EPA or their contractor will be analyzed or 1ore 
frequently, according to specification. 

This laboratory will also part i cipate in inter-labor~tory co•parat ive studies such as conducted 
by the USGS or other qual i fied agencies or organizations. 

The results of such outside perfor1ance checks will be available on request and provided as p~rt 
of the QA report for each funded study. 

Discrepancies discovered in t he course of such audits will be subject to i•eedia te corrective 
action • 
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The analytical balance aust be cleaned weekly and 1eadiately after any che•1cal spills. 

The balance table Must be kept neat and cleaned after any spills. Any spills that aight 
interfere with trace analyses aust be 1•aediately and thoroughly cleaned up. 

The analytical balance is cleaned and checked annually by A•erican Scientific Products 
Balance Service against weights certified by the National Bureau of Standards. 

B. pH 11ETER: 

~H electrodes are 
.trolyte solutions 

to be •aintained by following the •anufacturer ' s recoa•endations for · 
and storage procedures. 

The following spare •aterials are to be kept on hand. 

1 . glass pH electrode or co•bination electrode. 

2. reference electrode. 

3. electrolyte solutions. 

4. pH 4 buffer 

S. pH 7 buHer 

6 . pH 10 buffer 

C. CONDUCTIVITY 11ETER: 

Conductivity cells are to be recleaned and replentized whenever the readings becoae 
erratic, when a sharp endpoint cannot be obtained, or when inspection shows fowl1ng or 
that any of the platinum black has flaked off • 
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The •embrane/electrolyte module is to be inspected dail y, with each usage. It is to be chang• 
bi•onthly or whenever resonse is s lugg1sh or erratic or when the appearance of the internal 
solution shows fouling. 

The follow i ng spare materials are to be ~aintained on hand. 

1. me~brane / electrolyte modules 

• \ 

2. dry cell for probe 

3. spare funnel/stirrer 

4. dry cells for portable •eter 

E. TURBIDI"ETER: 

Cuvets eust be clean and free of scratches in the critical area. Cuvets are to be cleaned by 
washing in a detergent solution then thoroughly rinsing with distilled water. 

The following spare •aterials should be kept on hand. 

1. light source 

F. WATER DISTILLATION UNIT: 

Each day drain the still co•pletely while hot, and flush the water line by opening the supply 
4llr lve full open for a few einutes. 
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Close the drain cl aap and refill the constant-level reservoir, then adjust the supply water 
flow to tri ck le sett i ng. 

Operate the st1ll for several Minutes, wasting the condensate, then drain and set for noraal 
operat i on. 

Follow the manufacturer ' s directions for operation and weekly cleaning. 

•• ATOMIC ABSORPTION SPECTROPHOTOMETER: 

(h@ preventive aaintenance scheduiv for the IL251 AA/AE is organized in a daily, weekly, 
aonthly, se•i-annual and annual foraat. Also included is a log sheet to record the aaintenan • 
perforaed. This schedule is outlined in the Appendixes to this QAP, 

1. replaceaent fus@ kit - Part No. IL20Bb9 

2. spare pre- ais D- ring ki t - Part No. IL44179 

3 . spare fra ngi ble di aphraes - Part No. ll6104b 

4. spare glass beads - Part No. IL42234 

S. spare glow plug - Part No. Il44062 

- 24 -

• 



• Section No. 
Revision No. 
Date: 
Page 

PREVENTIVE MAINTENANCE 

<Continued) 

H. TRACOR 560 GAS CHRO~ATOGRAPH: 

The aaintenance schedul e is outlined in the Appendices to this QAP. 

The following spare 11aterials should be kept on hand: 

1. printer / plotter paper 

2. carrier gas <sp eci al order) 

• 3. supply gases (special order) 

4. septu11s 

I . DOHRHANN DC-80 CARBON ANALYZER: 

13 
4 
January 25, 1982 
4 of 4 

The aaintenance schedule for this instru•ent is outlined in th Appendices to this QAP. 

The following spare aaterials should be kept on hand: 

1. replaceaent setuas- Part No. 517-811 

2. puap tubes- Part Nos. 899-641, -645, -651 

3. theraal printer paper - Part No. 040-646 

4. tin aetal - Part No. 511 - 876 

J. SCA PRECISION SCIENTIFIC 44.5 C FECAL COLIFORH INCUBATOR: 

The water bath is to be drained wee kly and cleaned. Avoid sp l ash1ng water into the control 
panel area. 

instrument control panel should be kept on hand, as well as a backup 44.5 C incubator . 

- 25-
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PREVENTIVE MAINTENANCE 

<Continued) 

K. HPS890A SAS CHRO"ATOSRAPH 

Tht ••inttn•nce schedule is outlintd in tht Appendices to this QAP. 

L. HP 59709 "ASS SELECTIVE DETECTOR 

Tht ••inten•nce schedult in outlined in tht Appendices to this QAP. 

Tht following sp•re ••ttri•ls should bt kept on h1nd: 

Delcription HP Part No . Qty. 

• lnaulator, Vapel 05990-20136 l 
Serew, 0-10 1 1/1 05990·20251 4 
Serew, 0-80 1 1/4 05990-20250 4 
Filament, Welded 05990-6001. 4 
Lockwuher, 0-80 2190-0049 3 
Serew, 0-80 1 3/1 05990-20235 2 
Jlepeller OS970-l004l I 
lon Source ct.amber OS99S-20014 1 
Dnwout Sleeve OS990-20116 1 
Truarc Clip, Larp OSI0-0647 4 
Spacer, Ceramic, Larae OS990-l0111 2 
Spacer, Ceramic, Small OS990-l0217 4 
Curved Sprina Wuher 30S0-097l l 
Truarc Clip, Small OS10-0231 4 
Lena Contact Sprina OS990-00116 I 
Watber, Plain, 0-80 3050-0117 .4 
Sprina. Repeller Contaet OS99S-l0012 1 
Electron Multiplier 1970-0075 1 
Blank ferrule 0100-0691 2 
Column ferrule for SGE nut 0100-1295 s 
VCR nickel aatket 0100-1145 I 
PFTBA vial O-rin& 0100-0787 2 
Column nut (SGE fittina) OS9U-10066 1 
PFTBA IS00-06S6 1 

• "Blue• lepta 9301-0370 10 
Mec:haniea1 rouah pump oil 6040-0517 1 qt 
Turbomolec:ular pump oil 6040-0461 l/4 liter 

- 2~·-
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SPECI F IC PROCEDURES TO BE USED TO ROUTINELY ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

The precis1on and accuracy of laboratory data will be inspected i~mediately after the analyse 
are perforted. Data froa duplicate and spiked sa•ples will be recorded and plotted on qualit 
control charts or entered into and coepared with quality control tables to assure that the 
results are within the acceptance litits. 

The precision and accuracy charts are designed to hold 20 sets of replicate detertinations plt 
room for notes and comment. 

PRECISION: The control limits for precision will be deter•ined from past sets of replicate 
data. Data judged to be out of control (from co~parison with literture reports and/or 
Supervisor's experience) will be discarded before calculations are 111ade. <See also Section 1~ 

•
llowing.l A series of control litits will be detertined for different concentration ranges 
en necessary. In general, however, our philosophy is that the precision of a series of 

l 1ter1inations can be represented by a statistic expressed 1s 1 percentage of the •ean of 
replic1te detertinations, plus another statistic approxi•ating the Hinitul Detectable 
Concentration of that analyte. The first applies at detertinant levels exceeding 10 tiaes th E 
HDC, the second at determinant levels near the HDC, and a cotbination at inter•ediate levels. 

The control lieits will be based on the Coefficient of Variation <Stand•rd Deviation as l of 
Replicate Hean) og replicate deter•inations for a given concentration range. The upper 
control litit will be set at the 95-percent level for an in-control series of twenty 
determinations. Co1parisons with Shewbart Control Charts as shown tn EPA Publication No. 
600/4- 79-019 and in related taterial will be 1ade to ensure co1paribility of data with State 
Laboratories, and to ensure that our data is a least as precision controlled. 

The upper control liait will be rounded to the appropriate units for each concentration r•nge. 

When replicate values are in different concentration range~, the •ean of v1luts will detertine 
the appropriate concentration r1nge. 

The an1lysis will be controlled when the CV for replicates is less than or equal to the upper 
control lt•it. When th CV <or S.D. at intermediate and lower concentration ranges> exceeds th 
upper control li•it, the anlaysis 1ust be stopped until the problea is identified and resolved 
After resolution, the preble• and its solution 1ust be documented and all analyses since the 
last in-control check aust be repeated or invalidated. 

• - 26 -
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SPECIFIC PROCEDURES TO BE USED TO ROUTINELY ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

<Continued ) 

ACCURACY: The control liaits for accuracy "ill be deve lop ed fro1 spi ked saMple data and will I 
based on the percent recovery of the spike. 

The percent recovery, P, is defined as: 

P = ( 100 X (Final Concentraion - Initial Concentration )/ Spike) 

~ initial concentr•tion is the •••n 

I ~ •verage percent recovery for each 
replicates in the range of interest; 

of replicate values. 

para•eter is calculated fro• a series of 20 spiked 
a series Nhich has been judged to be in control. 

The standard deviation S, for percent recovery is calculated. 

The control liaits are average P +- 2 S, for 95 I confidence liaits. The preparation set shoul 
be checked to see Nhether any values exceed the calculated control li •its. Statiscally , one ou 
of twenty ma y be e xpected to exceed these li•its. However, only one of 100 would be expected t 
exceed P +- 3 S. To check for proper distribut1on, at least SO I of the data should fall witht 
the interval P +- S. 

The analysis will be considered to be out-of-control if either of the folloMing two conditions 
applies. 

•• 
b. 

• 

Any point beyond the control li•its • 

Seven successive points on the sa•e side of the central line 
representing Average P. 
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STANDARD PROCEDURE FOR SELECTING REPLICATES 

14 
4 
January 25, 1982 
3 of 4 

A. All deter11nations tade in accordance wtth STANDARD METHODS C1Sth. Edition) or equivalent 
Mill subject to these selectton rules. 

B. 20 l addtttonal effort above our normal workload will be devoted to repltcation and recov 
quality assurance Mork. 

C. This •eans on the average - S I. stratght repltcation and S l replicatton wtth C10 X 
replication) recovery. 

D. EVERY OTHER replication selected as specified below, therefore, wtll also be a RECOVERY D 
That it, we will determine replicates as usual, and also replicates on that sa~e 
randonly-selected sa•ple spiked per tnstructions with standard deter~inant. 

USE OF THE SR-51 FOR RANDOM SELECTION: 

~his is dependent on the nutber, N1 of sa•ples on which given deter•ination is to be nade. 
~ .In so1e cases, we •ay have to aake random selection in advance, in order to ask our client 

to provide sufficient sa1ple to carry out usual procedure with as 1any as four aliquots.> 
This selection is to be 1ade on EVERY SET we undertake henceforth, whether N co1prises 1 or 

If N is 10 or 1ore, proceed to STEP TWO, IF N is 1ore than 10, then coae back to STEP ONE 
until all series of 10 or less are satisfied. 

STEP ONE: Clear all on the SR-51. Then 2ND, RAN. CThis decides if you are to DO a replicate 
on THIS SET of SUBSET of less than 10 sa~ples. The answer is YES for N shown and RAN equal 
to or greater than shown paired with N below.> 

1=> 90 2=> BO 3=> 70 4=> 60 S=> SO 6=> 40 7=> 30 B=> 20 9=> 10 

STEP TWO. Clear all on the SR-51. Then 2ND RAN. CHULTIPLY BY> X. ON =, ROUND UP to next 
whole no. This selects the iTH saaple in the set of N for replication. RECORD the 
tdentity and date set NON on our QA sheet for that Determination and Range because 
EVERY OTHER replicate is to be a RECOVERY REPLICATE which will be recorded on a SEPARATE 
sheet AS WELL. Our QA SHEETS ARE to carried only for H sets of 20 replicates. 
We Mill co1plete 40 REPLCATE sets <two completed QA sheets> in the course of co•pleting 20 
RECOVERY sets. <One sheet.> 

• 
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STANDARD PROCEDURE FOR SELECTI NG REPLI CATES 

<Continued) 

14 
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hnu~ry 25 1 1982 
4 of 4 

ILLUSTRATION: Assume a set of ten sa~ples is logged at the lab. The rando1 generator, 
on act 1vat1on of the sequence as descrtbed 1n our protocol, shows 70. Therefore sa•ple 
No. 7 is replicated i n this set. 

We have 

2 3 4 5 6 7 8 9 10 

The next set of 10 is the other set . Suppose the random number generator, acuated, shows 30 
• Therefore the third sa•ple in this sequence is replicated, ~nd SPIKE replic~ted. 

We have 

11 12 13 14 15 16 17 18 19 20. 

Out of a total of 20 we have done 4 additional deter•inations, whtch is 20 l additional. 

- 29 -
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DUALITY ASSURANCE REPORTS TO PROJECT MANAGEMENT 

A daily quality assurance sumaary is submitted to routine NPDES cl1ents on their routine 
reports . 

A ~onthly qual1ty assurance report wi ll be prepared by the 5th. of the follow ing ~onth, to be 
s ubni tted to SR ~anagement, with copies to Project Officers where required. The report is to 
1nclude all parameters for quality control such as percent saaples duplicated, percent samples 
;piked, samples vo i ded, parame t ers voided, scheduled samples not collected , exceptions to 
hol ding ti•es, and narrative of such actions taken. 

A sum~ary quality assurance report will be prepared within ninety days following last field 
s.e in each coapleted field survey Ctwo phases), Precision, accuracy, and co1pleteness of 
' will be reported and evaluated on each ~easureaent co~pleMent, together with a discussion 
o . 4ny significant QA probleas, and sub•itted to: Arkansas Oepart•ent of Pollution Control l 
Ecology, Attention - Mr. Larry Wilson; EPA Region VI, Attention - Ms. Bonnie S. Roao; 
Sorrells Research •anagement: and Project Engineers, WLE Consultants. 
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Initial set up for control charts and standard deviation of replication and average percentage 
rec overy are rev1wed to document that l aboratory and field procedures are 1n control for each 
g1ven detern1nat1on and range. 

Whene ver the internal control check or perforaance audit indicates and out-of-control situation. 
correct1ve adtions must be taken. 

Corrective actions is to be taken at each step of the laboratory process whenever proble•s 
appear. Each such problem is to be resolved before •ov1ng on to the next step of the procedure . 

An anals1s will be considered out-of-control the established control liaits are exceeded. The 
anal yst 1s respons1ble for detecting out-of-control situations and initiating the corrective 
action. 

In general, labor atory problems may just require that the analyses be repeated, but field 
problems will usually, require new samples. 

l.an out-of-control situation occurs, the analysis aust be stopped until the problee has been 
ved. The corrective action aust be approved by the Laboratory Supervisor, and documented. 

k •• analyses since the last in-control point must be repeated or the data inv•lidated. 

Resolve any problems found in analyzing blank and aidrange standard. Control conta1ination
1 

re-calibrate, or review analyst's technique. 

If recovery fro• field spike is unsatisfactory per control liaits for analyte, analyst will 
prepare siailarly-spike distilled water sa1ple and analyze. Systeaatic error in the laboratory 
or fundaaental probleas with the spike, if revealed, are to be corrected. 

If recovery free field-spike env iron~ental saaple is unsatisfactory, similarly spike an aliquot 
of its replicate. Determine if there •av be immediate saeple interference or bad background. 

Otherwise, determine if there aust be special conditions not present in the laboratory, having a 
noticeable detriaent to recovery of spike froa environaental saaple. 

If replicates of saae field saaple exceed precision control liaits, deteraine cause, •nd repeat 
laboratory analysis on entire set. 

Finally, if all laboratory elements are deterained to be in control, if siaultaneously collected 
replicate field sa•ples exceed liaits, representativeness of field saapling technique will be 
addressed and corrected. 

- 30 -
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Boring (All 
Are Offset) 

B2.5 
0-5' 

5-10' 
10-15' 

C1-5 
0-S 

5-10' 
10-15' 

C2.5 

0.5 

C4.5 

D1.5 

D2.5 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 

10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

Woodward-Clyde Consultant 

TABLE 1 

CONCENI'RATIONS OF CONTAMINANTS IN SOIL 

(ALL VALUES AS mg,/kg) 

DCA 

122 
2.3 

Nn.. 

152 
102 
0.2 

0.6 
0.1 
1.3 

11.6 
1.9 
0.2 

0.5 
0.5 
1.1 

1.9 
0.2 
NIL 

0.6 
0.1 

NIL 

DNBP 

4.534 
39 
3 

36,087 
18,488 

84 

26 
7 
3 

72 
20 

ND 

ND 
0.2 
3 

158 
6 
2 

41 
2 
1 

ODCB 

NIL 
NIL 
NIL 

NIL 
NIL 
NIL 

Propanil 

8.7 
9.0 
20 

712 
169 
0.1 

0.3 
0.5 
0.1 

25.5 

ND 

ND 
NIL 
0.3 

1.1 
0.6 
0.4 

1.0 
0.6 

NIL 
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Boring (All 
Are Offset) 

D3.5 

D4.5 

E3.5 

E4.5 

Note: 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15 

nuuu~caro•\Jayae l,;Onsuttant: 

TABLE 1 (CONTINUED) 

CONCENTRATIONS OF CONTAMINANTS IN SOIL 

(ALL VALUES AS mg,lkg) 

DCA 

8.8 
0.2 
0.9 

ND 
0.7 
0.5 

0.2 
0.1 
0.2 

0.7 
0.3 
0.2 

DNBP 

85 
37 
0.3 

0.2 
44 
0.4 

75 
2 

0.7 

0.2 
6 
1 

ODCB 

NIL 
NIL 
NIL 

NIL 
NIL 
NIL 

NIL 
NIL 
NIL 

Propanil 

17.4 
1.1 
5.6 

0.1 
0.1 
0.1 

2.0 
3.9 
0.2 

0.7 
0.2 
0.0 

Analyses performed in Cedar Laboratory . 
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TADI.Jll 

CON<EinltATIONS 01' OOt-ITi\MINANTS IN SOIL 
(AIL V AJ.lJilS AS e.c/k&) 

non-e l,l DCA 3,4 DCA DNnr oocn f'ropuil l,l DCND 3,4 D<:ND l"bciiOII Aailolc Nc~ 

02.5 NO 
0-5' 

NO 4~8 ND 4.128 ND 0.544 ND NO 9.16 

Cl.S 4624 
~s 

56.16 18720 12.4 276 NO ND NO NO NO 

C2.S NO NO NO Nl> NO NO NO NO NO NO 0-5' 

0.5 2442 0346 5312 0822 76.8 NO ND NO NO ND 0-5' 

CA.S ND 
10-IS' 

NO 1.744 NO 0244 NO NO NO NO NO 

OI.S 0.010 
O-S' 

NO 116.16 NO NO NO NO NO NO ND 

02.5 NO NO 29.056 NO 0.947 NO NO NO NO NO 0-.S' 

~ Ol.S 0614 l.n6 49.92 0069 26.4M 00147 00128 NO NO 0.195 0 0-5' 
Q. 
~ 

045 NO NO NO 134.72 NO NO NO NO NO AJ 33.28 
~ 5-10' 
Q. • 0 -El.S NO NO 42 S6 ND I 142 NO NO NO NO Nil '< 0-.S' 
Q. 
Cl 

r:A s NO NO NO NU I OSJ NO NO Nl> NO Nf) 0 
0 0-S' 
::J 

Tl I 123 1.6.S I 0056 29.568 444 8 NJ> NO 93.76 en 2.S &S6 IllS c --Dl 
::J -
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ECOLOGY AND ENVIRONMENT , INC. 

MEKJRANDUM , 

TO : Keith Bradley, RPO 

FROM: Tom Smith, FIT Geologist 

THRU: K.H. Malone, Jr., RPM 

DATE: February 12, 1985 

SUBJ: Dioxin Sampling, Vertac Chemical, West Helena, Arkansas (AR361) 
TDD #R-6-8411-15 

On December 4, 1984, the FIT collected 43 saples from 43 locations at the 
Vertac Chemical site, West Helena, Arkansaa, for dioxin analysis. The ende.vor 
vas part of the National Dioxin Study and represented a Tier 6 inspection. 

A combined randoaa/d irect scpling approach vaa applied during this inapection • 
The direct approach ~s utilized along the northwestern boundary to quantify any 
dioxin residues which may have remained atop the inactive, covered surface 
i.mpomdmenta (see attached map). A random approach •• used throughout the 
remainder of the unpaved portions of the site. 

A grid network vas devised for the Vertac Site (see attached grid map). Grids 
1-18, which are within the inactive surface iapoundaeo.t area, were s•pled by 
the direct method. Grids 19-159 were sampled by a random selection scheme as 
derived from a pocket calculator. Each saDple vas collected from the mid-point 
of the selected grid and followed the protocols described on pages 38-40 of the 
Final Draft Re ort: Sam lin Guidance Manual For The National Dioxin Stud 
July 1 8 • The d1rect approach Y1elded 1 samples from 1 gr1da gr1d 1 vas 
inadvertently not a.apled) and the random method yielded 26 s•plea from 141 
grids (see attached sample location map). 

Analytical data generated by this inspection indicated that no TCDD vas present 
in any of the samples collected at the Vertac weat Helena facility. 

The FIT recommends that no further National Dioxin Study activity be conducted 
at this site • 
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APPENDIX E 
GROUNDWATER DATA 



Piezometer Elevations (Relative to Mean Seal Level) 

411~:=----1~~:==-1~~:=~-l~~:=~~l~~:::_l~~:=:~l~~:=~-l~=~==-1~~~=~-l~~~=~~l~~:=~ 
06/22/88 166.10 166.40 179.22 166.30 195.20 166.00 166.60 165.80 194.10 166.2 
08/09/88 166.08 166.05 179.22 165.87 195.20 166.22 165.72 165.35 194.10 165.6 
08/15/88 164.83 165.05 179.22 164.70 176.45 164.72 164.55 163.85 181.02 164.4 
08/24/88 165.08 165.38 179.22 165.03 176.45 164.13 164.97 164.52 180.52 164.7 
08/30/88 164.83 164.88 179.22 164.95 176.45 164 .97 165.22 164.60 180.27 164.9 
09/19/88 167 .42 167.63 179.22 167.45 176.45 167.30 167.38 166.93 179.60 167. 2. 
10/07/88 167.33 167.55 179.22 167.53 176.45 167.55 167.42 167 .02 178.93 167.2 
10/13/88 167.58 167.63 179.22 167.62 195.20 167.72 167.47 167.18 178.85 167.3. 
10/21/88 167.67 167.80 179.22 167.78 176.62 167.80 167.67 167.27 178.77 167. 4. 
10/28/88 167.83 167.97 179.22 167.95 176.62 167.97 167.76 167.27 179.18 167.6: 
11/04/88 168.08 168.14 179.22 168.20 176.62 168.22 168.01 167.68 178.85 167. 9 · 
11/11/88 167.92 168.05 179.22 168.04 176.62 168.05 167.84 167.52 178.60 167. 7 ' 
11/18/88 168.08 168.55 179.22 168.45 176.62 168.47 168.26 167.93 178.93 168. 1. 
11/29/88 170.33 170.55 179.22 170.28 176.62 170.38 170.01 168.77 181.52 169. 9 i. 
12/16/88 170.33 170.38 179.22 170.28 176.62 170.38 170.09 169.85 181.18 169. 9. 
01/06/89 172.25 172.30 179.22 172.28 176.62 172.47 172.01 171.77 183.43 167. 9£ 
01/20/89 173.83 173.97 179.30 173.87 176.62 174.13 173.67 173.35 186.18 173. s : 
01/27/89 173.67 173.63 179.22 173.53 176.62 173.80 173.34 173.02 186.18 173.2: 
02/02/89 173.92 174.05 179.22 174.03 176.62 174.22 173.76 173.52 186.68 173.7: 
02/10/89 173.83 1/3.97 179.22 173.95 176.62 174.13 173.76 173.43 187.35 173.5: 
02/24/89 175.75 175.88 179.22 175.87 176.62 175.97 175.59 175.27 187.85 17 s. s -.-
03/03/89 176.08 176.22 179.22 176.20 176.62 176.30 176.01 175.68 188.43 175. 9C 
03/10/89 176.00 176.13 179.22 176.12 176.62 176.30 176.01 175.60 188.27 175.8G 

/31/89 176.00 176.13 179.22 176.12 176.62 176.47 176.01 175.60 187.60 175.9C 
/31/89 175.92 176.05 179.22 176.12 176.62 176.30 175.92 175.60 187.68 175.82 

..J4/14/89 175.25 175.47 179.22 175.45 176.62 175.63 175.34 174.93 186.93 175.2::: 
04/21/89 174.67 175.13 179.22 174.70 176.62 175.13 174.63 174.35 186.18 174.51 
04/28/89 174.67 175.05 179.22 174.95 176.62 175.05 174.55 174.27 185.52 174.46 
05/05/89 174.50 174.55 179.22 174.70 176.62 174.80 174.38 174.10 185.02 174.32 
05/12/89 175.25 175.22 179.22 175.37 176.62 175.47 175.05 17 4. 68 185.10 174 .9c 
05/19/89 173.83 173.97 179.22 173.87 176.62 173.97 173.55 173.27 184 . 68 173.48 
05/26/89 174.53 174.40 179.20 173.35 177.05 174.43 173.95 173.75 185.73 173.85 
06/02/89 173.75 173.65 179.20 173.60 177.05 173.75 173.25 173.00 185.25 173.10 
06/09/89 173.80 173.65 179.20 173.60 177.05 173.75 173.20 173.00 185.00 173.10 
06/16/89 175.50 175.40 179.20 175.40 177.05 175.50 175.15 174.90 186.20 175.00 
06/23/89 174.85 174.80 179.20 174.75 177.05 174.90 174.40 174.10 186.10 174.30 
06/30/89 174.40 174.35 179.20 174.30 177.05 174.50 174.00 173.70 185.50 173.85 
07/07/89 176.80 176.80 180.65 176.90 177.20 176.90 176.70 176.30 187.05 176.40 
07/14/89 176.10 176.10 180.70 176.15 177.40 176.30 176.00 175.65 187.35 175.80 
07/21/89 175.10 175.05 180.10 175.05 177.35 175.25 174.75 174.40 187. 10 174.60 
07/28/89 174.20 174.15 179.20 174.15 177.20 174.35 173.85 173.55 186.55 173.65 
08/04/89 174.00 173.95 179.20 174.00 177.05 174.20 173.60 173.50 186.45 173.65 
08/11/89 171.95 171.80 179.20 172.30 177.05 172.65 172.30 171.90 185.50 172.10 
08/16/89 168.80 168.95 179.20 168.80 177.05 167.95 168.30 167.80 184.20 168.10 
08/25/89 170.90 170.80 179.20 170.90 177.05 171.10 170.55 170.25 183.75 170.40 
09/01/89 171.35 172.30 179.20 171.30 '177.05 171.50 170.95 170.70 184.20 170.80 
09/08/89 171.95 172.20 179.20 172.30 177.05 172.40 172.05 171.75 183.20 171.85 
9/08/89 170.75 170.80 179.20 171.10 177.05 171.20 170.95 170.55 183.40 170.75 

/22/89 172.25 172.20 179.20 172.30 177.05 171.40 172.05 171.80 182.90 171.90 
/05/89 173.20 173.10 179.20 173.20 177.05 173.40 172.95 172.65 184.15 172.80 

J/13/89 173.05 173.00 179.20 173.05 177.05 173.20 172.85 172. 55 183.45 172.65 
110/17/89 173.20 173.10 179.20 173.15 177.05 173.30 172.95 172.65 183.40 172.75 
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Piezometer Elevations (Relative to Mean Seal Level) 

411E==----l~=:==-l~=:=~-l~=~=~~l~:::~-l~=:=~~l~:::~-l~::::_l~:::~-l~=~=~~l~=~=~ -
10/20/89 173.40 173.35 179.20 173.45 177.05 173.50 173.15 172.90 184.05 173. 0 
10/27/89 173.35 173.30 179.20 173.35 177.05 173.45 173.10 172.80 183.70 172. 9 
11/03/89 173.25 173.20 179.20 173.20 177.05 173.30 173.00 172.70 183.15 172. 8 
11/10/89 173.40 173.30 179.20 173.35 177.05 173.45 173.15 172.90 183.70 172. 9 
11/17/89 173.40 173.30 179.20 173.35 177.05 173.45 173.10 172.85 183.60 172. 9 
11/27/89 173.70 173.65 179.20 173.70 177.05 173.80 173.40 173.20 184.65 173.3 
12/01/89 173.55 173.50 179.20 173.50 177.05 173.15 173.25 173.00 184.35 173.1 
12/08/89 173.50 173.40 179.20 173.45 177.05 173.55 173.20 172.95 183.75 173.0. 
12/11/89 173.45 173.35 179.20 173.40 177.05 173.55 173.20 172.90 183.70 173.0 
12/15/89 173.35 173.20 179.20 173.25 177.05 173.40 173.05 172.80 183.45 172.8. 
12/21/89 173.15 173.05 179.20 173.10 177.05 173.20 172.90 172.60 183.25 172.7 
12/28/89 173.10 173.00 179.20 173.05 177.05 173.15 172.75 172.55 183.15 172.6. 
01/05/90 174.15 174.00 179.20 173.95 177.05 174.20 173.75 173.55 185.15 173.61 
01/12/90 174.55 174.45 179.20 174.45 177.05 174.70 174.25 174.00 185.85 174.0: 
01/19/90 173.85 174.65 179.20 174.75 177.05 174.95 174.50 174.30 186.15 174.3: 
01/26/90 175.50 175.40 179.20 175.45 177.05 175.65 175.20 174.95 186.85 175.0: 
02/02/90 176.40 176.30 179.20 176.30 177.05 176.50 176.05 175.80 187.45 175.9( 
02/08/90 177.30 177.25 180.10 177.30 177.20 177.40 177.00 176.75 188.05 176.8: 
02/16/90 177.55 177.50 180.55 177.50 177.65 177.70 177.30 177.00 188.20 177.1: 
02/23/90 177.70 177.65 180.75 177.65 177.80 177.90 177.45 177.15 188.50 177.3 ( 
03/02/90 177.45 177.45 180.75 177.45 178.05 177.65 177.25 176.95 188.45 177.1( 
03/09/90 178.05 178.00 181.05 177.95 178.20 178.25 177.80 177.50 188.55 176.65 
03/19/90 178.15 178.20 181.15 178.20 178.30 178.50 178.00 177.65 188.65 177.8C 

/23/90 177.65 177.70 181.55 178.70 179.20 178.00 177.50 177.15 188.25 177.35 
/30/90 177.85 177.85 181.30 177.90 178.65 178.20 177.70 177.30 188.35 177.5C 

J4/06/90 177.65 177.70 181.35 177.70 178.55 178.00 177.55 176.15 187.95 177.3C 
04/12/90 177.80 177.80 181.45 177.85 178.70 178.10 177.60 177.25 187.95 177.45 
04/19/90 177.50 177.50 181.20 177.55 179.10 177.75 177.35 177.00 187.90 177.15 
04/26/90 177.30 177.30 180.95 177.35 179.40 177.50 177.15 176.75 187.80 176.95 
05/07/90 177.50 177.45 181.15 177.45 179.65 177.55 177.25 176.90 187.75 177.05 
05/11/90 176.95 177.00 180.80 177.00 179.55 177.15 176.80 176.40 187.30 176.6C 
05/18/90 176.75 176.80 180.35 176.80 179.55 176.95 176.60 176.25 187.05 176.40 
05/24/90 177.50 177.50 181.50 177.50 180.00 177.70 177.30 176.95 187.70 177.10 
06/01/90 176.95 177.00 180.55 177.00 179.90 177.15 176.80 176.45 187.05 176.60 
06/08/90 177.10 177.10 180.45 177.15 179.95 177.25 176.95 176.60 187.10 176.75 
06/15/90 176.30 176.35 180.30 176.35 180.00 176.45 176.05 175.65 187.00 175.85 
06/22/90 175.65 175.70 178.90 175.70 179.70 175.80 175.50 175.10 187.00 175.30 
06/29/90 174.85 174.90 179.20 174.85 179.50 174.95 174.60 174.10 185.85 174.35 
07/06/90 174.15 174.00 179.20 174.15 179.20 174.35 173.90 173.60 185.20 173.75 
07/13/90 174.05 174.05 179.20 174.10 178.85 174.20 173.90 173.50 184.85 173.70 
07/20/90 173.80 173.80 179.20 173.80 178.60 173.90 173.60 173.20 184.20 173.40 
07/27/90 173.30 173.30 179.20 173.35 178.40 173.40 173.15 172.70 183.75 172.95 
08/03/90 173.25 173.30 179.20 173.30 178.15 173.35 173.15 172.75 183.70 172.95 
08/10/90 172.10 172.15 179.20 172.15 177.95 172.20 171.95 171.50 183.30 171.75 
08/17/90 171.50 171.40 179.20 171.35 177.75 168.50 171.05 170.60 182.90 170.80 
08/24/90 167.85 167.30 179.20 167.50 177.15 167.85 167.10 166.90 182.40 166.95 
08/31/90 166.40 166.55 179.20 166.60 177.10 166.70 166.50 165.90 182.05 166.20 
9/07/90 169.70 169.70 179.20 169.80 177.10 170.00 169.75 169.40 181.95 169.50 

14/90 170.65 170.60 179.20 170.60 177.10 170.75 170.50 170.20 181.65 170.30 
/21/90 170.40 170.40 179.20 170.50 177.10 170.50 170.30 169.95 181.40 171.10 

3/28/90 170.40 170.40 179.20 170.55 177.10 170.55 170.35 169.90 181.30 170.15 
110/05/90 170.40 170 . 40 179.20 170.45 177.10 170.50 170.25 169.90 181.30 170.05 
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Piezometer Elevations (Relative to Mean Seal Level) 

~==----l~:=~-l~:=~-l~~:=~~l~~:::_l~~:==~l~~:=~-l~~:=~-1~~~=~-l~~~=~~l~~:=~ 
10/12/90 170.70 170.65 179.20 170.70 177.10 170.75 170.50 170.20 181.60 170.3 
10/19/90 170.70 170.60 179.20 170.70 177.10 170.70 170.45 170.15 181.25 170.3 
10/26/90 170.70 170.65 179.20 170.70 177.10 170.75 170.50 170.20 181.10 170.3 
11/02/90 170.75 170.70 179.20 170.75 177.10 170.75 170.50 170.20 180.85 170.0 
11/09/90 171.00 170.95 179.20 170.95 177.10 171.00 170.75 170.45 181.45 170.5 
11/16/90 171.30 171.25 179.20 171.25 177.10 171.30 171.00 170.75 181.60 170.8 
11/30/90 171.60 171.45 179.20 171.50 177.10 171.50 171.20 170.95 181.80 170.9 
12/14/90 171.85 171.70 179.20 171.80 177.10 171.75 171.45 171.25 181.70 171.3 
01/04/91 174.60 174.55 179.20 174.55 177.10 174.65 174.30 173.05 184.75 174.1. 
01/11/91 175.65 175.55 179.20 175.55 177.10 175.70 175.30 175.05 185.65 175. 1. 
01/19/91 175.60 175.55 179.20 175.35 177.10 175.70 175.30 175.05 185.45 175.1. 
01/25/91 175.30 175.30 179.20 175.35 177.10 175.45 175.10 174.80 185.55 174.9 
02/01/91 175.00 174.95 179.20 174.95 177.10 175.10 174.80 174.50 184.90 174.6 
02/08/91 175.90 175.85 179.20 175.85 177.10 176.00 175.60 175.35 185.80 175.4 . 
02/22/91 176.70 176.70 179.20 176.70 177.55 176.80 17 6. 50 176.20 186.70 176.3 
02/28/91 176.75 176.70 179.20 176.75 177.65 176.85 176.55 176.20 186.80 176.3: 
03/08/91 176.90 176.90 179.25 176.90 177.80 177. 00 176.70 176.40 187.05 176.5: 
03/15/91 176.30 175.40 179.80 176.30 177.90 176.50 176.15 175.80 187.00 175.9: 
03/21/91 176.05 176.05 179.20 176.10 178.15 176.25 175.90 175.55 187.15 175.7; 

------ ------ ------ ------ ------ ------ ------ ------ ------ ------
Average f 173.35 173.37 179.50 173.38 177.84 173 . 46 173.16 172.81 184.79 172. 9 ( 

------- ===-= ·= -------- ===== ----- ------ ------ ------- ===== ------------ ------- ------- ------ ------ ------ ----- ----

• 

• 
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Cedar Chemical Corporation - Monitoring Well Analysis Report • Date Well pH Spec_Cond TOH TOC Comment 
-------------------------------------------------------------------10/17/89 1 6.71 1850 0.783 4.59 

10/17/89 1 0.765 4.64 Field Duplicate 12/11/89 1 7.28 1900 0.657 4.96 
02/16/90 1 7.38 2000 0.648 5.72 
04/26/90 1 6.94 2000 0.988 4.76 ------ --------- -------- --------Average for 1 7.07 1937 0.768 4.93 

10/17/89 2 6.58 860 0.037 2.06 
12/11/89 2 7.42 900 0.065 1.74 
12/11/89 2 0.077 3.10 Field Duplicate 02/16/90 2 7.81 850 0.020 2.74 
04/26/90 2 7.18 800 0.167 1.93 ------ --------- -------- --------Average for 2 7.24 852 0.073 2.31 

10/17/89 3 6.39 4500 6.570 38.40 
12/11/89 3 6.66 3250 4.970 26.20 
02/16/90 3 3.360 24.44 Field Duplicate • 02/16/90 3 6.70 3500 4.370 24.97 
04/26/90 3 6.43 4500 6.890 36.01 ------ --------- -------- --------Average for 3 6.54 3937 5.232 30.00 

10/17/89 4 6.82 2800 1.840 10.10 
12/11/89 4 7.42 2500 1.780 9.72 
02/16/90 4 7.49 2900 1.970 12.63 
04/26/90 4 2.153 12.51 Field Duplicate 04/26/90 4 7.32 2600 2.059 11.72 ------ --------- -------- --------Average for 4 7.26 2700 1.960 11.33 

10/17/89 6 7.56 1100 0.081 3.64 
12/11/89 6 7.77 1000 0.273 19.34 
02/16/90 6 8.00 1100 0.053 22.80 
04/26/90 6 7.69 1100 0.089 13.56 ------ --------- -------- --------Average for 6 7.75 1075 0.124 14.83 

• - 1 -



Cedar Chemical corporation - Monitoring Well Analysis Report ~ 

• Date Well pH Spec_ Cond TOH TOC Comment 
-------------------------------------------------------------------10/17/89 6A 7 .76 700 0.201 2.31 
12/11/89 6A 7.52 700 0.035 2.37 
02/16/90 6A 7.71 760 0.062 2.81 
04/26/90 6A 7.46 775 0.072 2.94 ------ --------- -------- --------
Average for 6A 7.61 733 0.092 2.60 

10/17/89 6B 7.33 3500 39.100 85.90 
12/11/89 6B 7.46 3100 31.500 84.70 
02/16/90 6B 7.37 3900 44.000 19.99 
04/26/90 6B 7.23 3000 33.900 71.82 ------ --------- -------- -------
Average for 6B 7.34 3375 37.125 65.60 

10/17/89 6C 7.43 2100 50.800 78.70 
12/11/89 6C 7.54 2100 44.800 74.80 
02/16/90 6C 7.07 2100 12.200 101.80 
04/26/90 6C 7.04 2000 24.400 66.63 ------ --------- -------- --------
Average for 6C 7.27 2075 33.050 80.48 

• 10/17/89 7 7.62 840 0.602 7.50 
12/11/89 7 7.83 850 0.979 8.77 
02/16/90 7 8.08 960 3.500 14.03 
04/26/90 7 7.65 1500 7.280 10.36 ------ --------- -------- --------

Average for 7 7.79 1037 3.090 10.16 

10/17/89 F Blan 0.023 1.23 
12/11/89 F Blan 0.029 0.66 
02/16/90 F Blan 0.022 2.24 
04/26/90 F Blan 0.141 1. 77 ------ --------- -------- --------Average for F Bl 0.00 0 0.053 1.47 

• - 2 -
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ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

• MEMORANDUM 

TO 

FROM 

DATE 

SUBJECT 

Mark Simpson, ·Geologist, R.S.T. Di~.cP~ 

Jay Justice, Hazardous Waste Chemist, T.s. Div. 
7-DEC-1989 

Results from analysis on groundwater samples taken 
at Cedar Chemical Company on October, 17, 1989. · 

The groundwater samples taken OctobP.r 17, 1989, at Cedar Chemical 
Company located at West Helena have been analyzed for Semivolatile · 
Organics and Total Organic Carbon. The results from these analyses are listed below and are expressed in mg/1. 

• 
Well 1#3 

TOC 
Methoxybenzene (1) 
Dichlorobenzene (1) 
Propanil (1) 

Well I6C 

TOC 
Dichloroanilines (1) 
Chloroani~ine (1) 

Well i6A 
TOC 
Phenylaniline (1) 

Field Duplicate 
(Well IGC) 

Toe 
Dichloroanilines (1) 

41 
0.02 
0.15 
0.17 

67 
25 
0.1 

1.5 
0.025 

71 
25 

(1) Denotes a concentration that has been estimated • • : Jim Rigg, Geologist II, Groundwater Section 
Hazardous Waste Division 



ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

.IIDIORANDUl! 

TO 

FROM 

DATE 

David Hartley, Geologist II, Groundwater Sec.,a.w. 

Jay Justice, Hazardous Waste Chemist, T .S ·J p 
10-APR-1990 

SUBJECT 
Results taken from analyses performed on samples 
taken from monitoring wells located at Cedar Chemical 
Company on February 16, 1990 

The samples taken from monitoring wells located at Cedar Chemical 
Company on February 16, 1990, have been analyzed for TOC and 
semivolatile organics. The results from these analyses are listed below and are expressed in mg/l. 

TOC 
41t2-Dichlorobenzene 

TOC 
Semivolatile organics 

TOC 
1,2-Dichlorobenzene 
Dichloroanilines {1) 
Propanil {1) 

TOC 
Bromacil (1) (2) 

111lvolatile organics 

MW 1 

MW2 

MW 3 

MW 4 

MW6 

5.8 
0.04 

2.2 
<0.04 

21 
0.28 
0.13-0.25 
0.04-0.09 

11 
0.04-0.07 

18 
<0.04 

I 
I 



TOC 
Semivolatile organics 

• 
TOC 
1,2-Dichlorobenzene 
Chloroani1ines (1) 
Dichloroanilines (1) 
B rom a c i l ( 1 ) ( 2 ) 

TOC 
Chloroanilines (1) 
Dichloroanilines (1) 
Propani1 (1) 
Bromacil (1) {2) 

TOC 

NW 6A 

MW 6B 

MW 6C 

MW7 

Substituted monochlorinated Benzotriazoles (1) (2) 

• 
TOC 
Semivolati1e organics 

Field Duplicate 
(MW 6) 

Spike 
(Percent Recovery) 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
Pentachlorophenol 
Pyrene 

This value is an estimate 

54 
74 
59 
37 
60 
71 
86 
81 
96 

2.1 
<0.04 

77 
0.06 
0.32-0.63 
14-28 
0.07-0.13 

73 
0.16-0.31 
13-25 
0.15-0.3 
0.04-0.09 

10 
0.08-0.17 

NA{ 3) 
<0.04 

( 1 ) 
( 2) 
( 3) • 

Tentat~vely identified; not confirmed with a standard 
Not analyzed for this parameter 
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